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1 INTRODUCTION

FAVS (for FORT RAN Automated Verification System) is a tool to pro-

vide assistance in the various phases of software system development.

It can be helpful from the very early stages of implementation, thro~.hgh

system integration, testing, documentation and maintenance. As the sof t—

ware is being developed , one or more of its modules may be submitted to

FAVS for a static analysis which will help detect errors or conditions

which indicate the possibility of errors. The automated program docu-

mentation FAVS provides supplies a wide variety of reports that show

inter— and intra—module relationships in clear, comprehensible form.

When a program is ready for testing, FAVS offers assistance before,

during, and after execution. In preparation for testing, FAVS can instru-

ment the system by automatically inserting software probes at appropriate

points in the program to measure testing coverage. During an execution

test these probes record information which is used to generate execution

coverage analysis reports. These reports pinpoint paths in the program

structure that remain to be exercised. In addition, retesting assistance

is provided for generating testcases to the untested portions of the

program. During the testing process, FAVS can be thought of as a partner,

supplying a wide variety of automated aids to comprehensive testing

activities.

A completely separate function that FAVS can perform is to trans-

form an unstructured FORTRAN program into a structured DMATRAN program

that is logically equivalent. The DMATRAN User’s Guide, General Re—

search Corporation CR—l—673/l describes the features of this structured

FORTRAN language. Figure 1.1 shows all the various capabilities of FAVS.

This manual describes how to use FAVS as an aid from the beginning

to the en~Io f the ,software development cycle. Information is presented

In the order that the user is expected to need it. Section 2 is an

overview of the type of aid FAVS provides. Section 3 explains what the

1—1
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Figure 1.1. FAVS Capabilities

user has to do to use FAVS, as well as what he has to know about the

details of FAVS in order to use it most effectively.

Considerable effort was expended In the design of the FAVS system

to make it as easy as possible to use. The user can designate FAVS to

perform a wide variety of analysis and processing by listing one or more

of eight option selections. Section 4 contains a description of each

FAVS option and an example of each of the reports generated by the option.

Possible pitfalls due to system constraints have been categorized and

itemized In Sec. 5.

When the user’s program has been instrumented by FAVS and is ready

for testing, a special set of ANALYZER commands are needed to generate

the execution coverage analysis reports. These coverage commands are

described in Sec. 6.

1—2
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Although it is expected that the majority of the users of FAVS

will prefer specifying the processing they want by selecting from the j
list of options described in Sec. 4, an introductory description of each

of the FAVS segment commands (I.e., those which drive each separate

function) is presented in Sec. A.l of Appendix A for the user who would

like to use individual commands. Appendix B contains a detailed de-

scription, in alphabetical order , of each segment command ; sample output

is included when it is generated by the command .

Appendix C contains (1) a summary of the FAVS commands , (2) a

checklist for referral when using FAVS options, and (3) a summary of

ANALYZER Commands. Tables listing the files used in FAVS processing at

RADC and DMA installations are in Appendix D. Job streams for each in-

stallation are in Appendix E.

1-3
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2 FAVS OVERVIEW
This section contains an overview of the way In which FAVS can aid

the user not only when he is creating the code but also when he is test-

ing and documenting it. The information presented here about what FAVS

does is very general; the following sections contain more complete de-

tails of the full power of FAVS and how to use it.

Figure 2.1 shows how .FAVS fits into the software development cycle

to augment software analysis and testing . The additional steps are in—

dicated by diagonal lthes. The user ’s source code can be analyzed by

FAVS and the results will be output in reports which help the user de-

cide if the acceptance criteria are being met. FAVS can also instrument

the source code prior to test execution and provide an analysis of the

behavior of the program during testing.

~~~~~ F1CA~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Figure 2.1. Software Analysis and Testing Augmented by FAVS

2—].
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Figure 2.2 shows the sequence of source program analysis and test-

ing when FAVS is used as a partner . If a program is written in FORTRAN,

it can be restructured by FAVS into a logically equivalent DMATRAN pro-

gram that will produce the same results when executed . This is a separate

function that FAVS performs. The right side of the figure shows the

usual sequence of events; FAVS analyzes either FORTRAN or DMATRAN source

code and generates reports of the following types :

• LIST, an enhanced listing of each module

• STATIC, static analysis of each module

• DOCUMENT , interface data and relationships of modules

• SUMMARY, introductory information about modules in brief

f orm

• INSTRUMENT, structural information about each module

• INPUT/OUTPUT, same report as INSTRUMENT

• REACHING SET, assistance in obtaining a more complete

coverage during the next execution

The INSTRUMENT and INPUT/OUTPUT functions prepare the user ’s program for

execution testing. INP UT and OUTPUT statements which list global vari-

ables can be added to a module and FAVS will automatically generate the

FORTRAN code to output in proper format the values of these variables

at entry to and exit from the module during execution. Utilizing the

knowledge It obtains about the structure of the program , FAVS can in-

strument the user’s program by inserting software probes at each path.

When the program is executed , data is recorded on a trace file each

time a path is traversed . Coverage Analysis Reports, which graphically

illustrate path coverage, are generated from the data collected. These

reports enable the user to determine if testing is complete. If It is

not, the reports show the user where to focus his efforts for retesting.

FAVS can make further tests easier by furnishing a Reaching Set Report

2—2
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which lists the code from the untraversed paths. The user can then de—

terinine the values that must be assigned to the variables in order to

reach the set of untested statements. The program is executed again and

the procedure is repeated until the uger is satisfied that testing is

complete.

An example of one of the twelve different reports that FAVS gen-
erates is shown in Fig. 2.3. This brief, but very useful Library De-

pendence Report shows the interaction of modules. The name of each

module submitted to FAVS for analysis (stored on a data base called the

Library) is listed on~~he left side of the matrix. An “X” in the hori-

zontal line indicates the routines (whose names are written vertically

at the top of the matrix) that are invoked by the module at the left.

The group of modules in the first section at the top, from CONTRL to
STRUCT, are the modules FAVS has analyzed; the second section, from ACT].

to VERBAT are modules that are not resident on the library but are

L IBRAR Y DEPENDENCE

*s.ss•s.... S s*s I e s* • * * *u m *s s a s s s 5* *$* *s *~~ •s•e s•s•$ s•s
5’ INVOKEE . *
• $ •CCEF$I’M PS $AAAB GGGGGG1I!II~~II~~Mpn,JN~4P5v.
• * •OOXU OUT*CC $GNRELE ~~~~FFGlI N iO.CLOAOECtJ PC’.• e $N LMI VTR 5T1 ISO NH ITCSRO C Z IOAI. I....I.’~RR.
• * .TTMCPt~EFL..~.2ICEU A GLv SOAOO CLT Tw Stc~CLP1YO.
* * .R POT wTCs GAR ~ SC AAT S u ;IEAk PS.1PAMAF.As
• * *L LNT ONT$ ~N S $RM ( PTV LN lu NOG CT.
• . • . a
• S .  5° S
• INVO,~ER 5. 5

• CONTRL. .. X .XX XX X x x xx •
s CONT • .  X * •
• EXAP ’PL S $ 5
• FULCON 5 X ’ X  X $  a
S K EMPTY * • • X •
• N AIN sx * S
• PQV~~~~ a Z a • • 

0

5 P U TFIN $ X ’ S  X I I s
• STR UCT $ I X I.. I XXXIX XXIX I I 1 1 I XX.

THE FOLLOWING MOOL LES ARE NOT INVOKED BY ANY MODULE 0t4 THE LIBRARY

RA iN

TNt FOLL OWI NG MOCLI I.ES DO NOT INVOKE ANY MODULE ON THE LI B RARY 0

CXAXP L KCM PTT 
0

Figure 2.3. Library Dependence Matrix
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invoked by modules on the library. Below the matrix, MAIN is identified

as the top module in the invocation hierarchy. EXAMPLE and KEMPTY are

the bottom moc~ules.

0 At the conclusion of each run FAVS prints a Report Index which

shows the page numbers, module name, and the name of each report gener-

ated for individual modules. Some reports are an overview of all the

modules; these are listed under the multi—module heading. An example of

a Report Index is in Fig. 2.4. 
0

r~LPO~ T INUEX. ..

PAGE NODULE NAME

MULT I— NODUL E . Ic PCRT S

L ION A RY DLP ENU E t~CC 23SIA1 EMENT MAT ~4 I X  2’COK~’ONS MA T R I X  2~NCAC STA ILMEI TS 2~CROSS NL FLHLI~~t 27
L IdH A RY CONTt.NTs

SUBROUTINE EXA UPL C INFO. LENGTH ) EXAM PL

ST A T EMENT L IST IN G 1STA TI C ANALYSIS 2— 3INVCCATIOI, SPACE
IP .V CCAT XO N OA$, US
ST ATCNLN T PROFILE

0 
SUBRO UTINE CAL LER INFO ) CALLER

S T A T E M E N T  L ISTING 7S T A T I C  A NAL Y S iS 8Iti~ CC AT IOi~ SPAC L 9It.’~Cc AT LOt, BANDS 10
0 S T A T L M C ~~T PROFILE ii

SU8ROUTIN~. CL HCL( AREA I CIRCLE

S T A T E M E N T  L I S T I N G  12ST A TIC A N A L Y S I S  13— 1i
iC.~~L C A T  ION S~~A CL 15 0
II .VCCATIOI , $A,~uS 16SIAIEMLIIT PKUFILE 17

SUI3RCU TINE PRNI A HEA. RAC I US PAN t

STAT E M EN T LISTI NG 18
S T A T I C  A N A L Y S I S  19
IN~ CCA TION SPACE 20IN~ OCAT ION BANDS 21
STATE MENT PRO F ILE 22

Figure 2.4. Report Index
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2. The program should have been previously executed if it

will be dynamically tested.

FAVS processing may be specified by commands which have been de-
veloped to make FAVS easy to use. When these commands are input to

FAVS,they are expanded into a set of PAVS segment commands. The em-

phasis in this manual is on the user commands because it is the fastest

way to learn to use FAVS and, furthermore, will most likely be the way
most users will prefer. Appendix A contains description and details

of the segment commands for those who are interested.

The eight FAVS commands are:

RESTART
EXPAND
LANGUAGE-DMATRAN
FILE ,PUNCH—<f lie name>
OPTIONS <list>

<list> may contain one or more of the following options,

separated by commas:
LIST
DOCUMENT
SUMMARY
STATIC
INSTRUMENT
INPUT/OUTPUT
REACHING SET
RESTRUCTURE

FOR MODULES=(<namei> , <name2>,...). -

TESTBOUND,MODULE (<name>) ,STATEMENT = <number>
REACHING SET,MODULE — (<name>) ,TO - <DD—path number>,

FROM — <DD—path number>, {ITERATIVE}.

Each coimnand consists of a sequence of terms separated by a comma or an

equal sign. These commands——one to a card——are freeforin; blanks are

ignored. The commands may be abbreviated by using the first four letters
of the first word in the command. The.names of the options also may be

abbreviated the same way. The first five are the basic macro commands.

• TESTBOUND and REACHING SET are specification commands used with the

3-2 
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INSTRUt€NT and REACHING SET options , respectively. The use of these two

commands is included in the respec t ive  opt ion descr ipt ion in Secs. 4 . 5

at,d 4.7.

3.1 RESTART and EXPAN D

When a set of modules will be analyzed more than once, one of

the commands

RESTART or EXPAND

can be used to minimize execution time and reduce costs. The first time

a set of modules is processed (using any of the OPTIONS), a restart

file is created on LIBNEW . This file can be saved and used in subsequent

FAVS runs which further analyze the same modules (using other OPTIONS)

by taking the following steps:

• On the first FAVS run, save the restart file created on

LIBNEW .

• On subsequent FAVS runs, input the restart file from

command. If additional modules are to be added to the re—

start file, use the EXPAND command .

3.2 LANGUAGE

If the language of the source code to be analyzed is DMATRAN ,

one other command is necessary.

LANGUAGE = DMATRAN .

No language specification is necessary for FORTRAN since that is the

default. Whenever DMATRAN source is generated by FAVS (as a result

of the RESTRUCTURE option or the INSTRUMENT option applied to DMATRAN
*source) it must be precompiled before normal compilation and execution.

* See DMATRAN User ’s Guide, General Research Corporation CR—l--673/l.
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3.3 FILE

Several of the FAVS OPTIONS (INSTRUMENT, INPUT/OUTPUT , and RE-
STRUCTURE) produce enhanced source output in 80—character card image

form. This source normally goes to a temporary file (which may be
saved after the FAVS run). If the default assignment for the source

output file Is not appropriate (see PUNCH in Appendix D), it may be re-

assigned with the command

FILE, PUNCH = <file—name>.

where <file—name> is the desired file name or file number.

3.4 OPTION

The command which controls the type of processing to be done by
FAVS is:

OPTION (S) — <list>

The eight possible options are as follows:

• LIST — produces an enhanced source listing of each module

• SUMMARY — provides an analysis of statements, common blocks,

and module dependencies.

• DOCUMENT — produces two reports for each module and a READS

report, commons matrix, and an overall cross reference re-

port for all modules.

• STATIC — produces a Static Analysis report of each module.

• INSTRUMENT — instruments the source code and writes the

instrumented code to the LPUNCH file.

• INPUT/OUTPUT — same as INSTRUMENT,but also translates
INPUT/OUTPUT statements into FORTRAN.

• REACHING SET — provides assistance in identifying paths to

designated code segments within specified modules.

3-4
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* I~O0 FRt CT — genera  ~~~~ s t r l i c t u r . od DMATI ~A~ p r o gr u ~~
u i  FORT RAN prog h O  •

M ore t n i t  • t~~’ o ~ t on nov Ia- snec J I  ied , onl y RES T RUC TIh : l -  ~ u i h i i o :  appear

~n c~~t t~~uu~ t i~~;- w i t h  - t a r s .  AL l oast . one o p t i o n  must  lo lI~~t,-l for  a n ,

p r & - ~ essi ~tg to t a k e  ~ b c e  W’hen tt~~rc l~ r i - - r e  h an i i i  a ;~ t ion , S comma

by t s -  en h is n o ce s~,~~1 o . I I  t he  li s t  ~~~~~ 8h :h . ì r  i i i  l O t s , u d d i —

• ~~i i . i l  OP t ION on.n u id~ ace  ~±c cept ed . C o n t i n u o t  ion  of i h~- l i s t  n i t  the

n - -~~i cu rd  ~o i i d  n i t  i c  r ecognized . A d e t a i l e d  d esc r i p t i o n  of ~oich op t ion

ii x inr les  - l  t he ~~~i - t s the option produces osy h~ found in Sec. 4.

i. 5 hoR i1oJ)L; LES

(‘l i e d~: fn u i t  is  to ip ~~iy the anal ysis r oqu es~~ d in an OPTION com—

rn -n d  t i i ‘ o i l  os kn own o F~ VS . S e le ct ion  of si. - :  I f i c  modules for

F-\~~ n i - dv s i ,  is ~:rovided b~ t t €  FOR MODULES command . This  command has

~~t -  f o r m

FOR MODULES (<name l> , <name2> , , • . . ).

~re < n a i c k >  and < namt~ - are the FORFRAN names fo r  modules  which have

t - t - & - ~~ in p u t  to FAVS . Main programs which do not have a program card are

giv -n the name MMN by FAVS . The FOR MODULES command Is especially usefu l

t . . seJe~ t specific modules on a restart file. Only one FOR MODULES corn—

~-ij I~l ~ F A V S  run is allowed.

~~G~E ~~~~~~~~~~~~~~~~~ 
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4 OPTION DESCRIPTIONS
This section is a reference containing a description of each

option which may be selected by the user to instruct FAVS which type of

processing to perform on the modules being input. An example of each

type of report generated by an option follows each option description.

With the exception of the RESTRUCTURE option (which is used alone), the

option list may contain one or more of the remaining options in any

combination. Table 4.1 shows the FAVS options and suggested uses for

each.

4—1
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TABLE 4.1

PAVS PROCESSING OPTIONS WITH SUGGESTED USES FOR EACH OPTION

OPTIONS

USA~! LIST SUW4ARY DOCUMENT STATIC INSTRUMENT INPUT/OUTPUT REACHIN G RE STRUC tURE
__________________ __________ ___________ _________ _____________ ________________ SET __________________

Softwat. / /
Docu .entat ion 

—

Maintenance / / / /

I~~i. sntation / ./ / I / I

Obtain / / ‘
I

Inte r face Data

Trans I~ngsu /
of Variab les 

—

Execution ,/ /
Test

Inco~~1.te 
-

Tset
Coverage 

________ _________ _______ __________ _____________ -________ ______________

Sy.t .. Test / / /
IDfoTLatioI%

Single Modu le / ‘.
, /

Infor.ation

Cod. Changes / / / /

Unknown / / 1

Behavior

Integrati on / /

*ccept snce 
— 

/ if I 
_____________ -
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—i .1 LIST

The LI ~ I n~~ ( ion p rodit& - -•~ a ~~~ i r~- e 1 i a t  I no wh i  oh Lows t he  number
ul  -~ich s t a t - i r a - u t , t he  L ’v e l s  of in d en t a t i o n , and the 11) 1)—paths. With

u f l  i i t u n i t i~~- i 1v u n L l o n t r - O  1 L ;t  i n ~~, t i n -’ 1 r o - r n n n i . r  i s  r ’ - lA eved of having

t o  .ol i i l o t ~ m d  k - ~~1 r ~ u - u ~ C h  it f i d e i t it j olt - j o l ly; t h i s  is e specia l ly  I -

i t  when -ha ~ - - ,-o i re ~iad o t~~ t h e  c- odm : t - h i i i.~oo~ d r e ; r i i r e  changes  in

?tt ic- s V i n c  l~~v~ 1

Au i t t d c ~~~ • 0 i ~~~ Log ci ~- t c l~ t o ’ t  t aLes t L~ -o n L io l  st r u ct u re s  and

sI -s the p rmg r ,if ru~ Ii ui~ i:o r~--o dai - it t , i t  onl y to  the o r i g i n a l  programmer ,

. 1  C5( O L 1 , I l i  t e~~r r c  u l r t a : : . i~~tr ~ i t h  the ccde  who Is t ry i n g  to un—

oct ~~tand i t .

l u -  j t k’ ;~~- l 5 t m , . - : i  I ~~~~~ i r t ~~ on I l a  -ut~ rit fi~ e is the sole

c~-rort f rom t i l e  I [~~I’ -
~~~~

•
~~ 

i n .  1- i g u r e  -~.l i l U i st r a t e s  a samp le l i s t i ng .

)tlrfliLhni d

OPTI ON = i (ST

R ep o r t

~1 t ’ i~~I- - flLl- ti t L ist  i c e  (Fig. 4.1)

UALITY
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I
OPTION LIST OPTION — LIST

ijkI~1T’L

S)ATE~ CNT LIST ING SUBROUTDmE CXAMPL C INFO. L ENGTH

HO. LEVEL LAInL STA TLNEN T T E X T . . .  
- CO PA T HS

1 SU bR OUT INL ~XAN Pt. I INIiO , LLN(~TH ) I 1)
2 C
3 C ILLIJ STHAIICN OF DMAT RA N SYNTAX
4 C
S IF C INFO .L(. 10 .AH D. LENGTH •GT .  0 ) THEI~ I 2— 3t
6 C 1) • CAL l. CALLER C INFO I
7 ELSE
8 1 1 )  • LEN GTH :50
9 ENOIF

10 CASEO F C INFO + 6 I ( i~~ ~ )
11 GA lE 14 I
12 I 11 • L ENGT H LENGTH • INFO
13 CASE 4 17
11* I 1) • QOeHILE C IN FO .LT. 20 C 7. Sb
15 4 2)  . . OOI.NTI L C LENGTH •LE~ INFO I
16 3) . • . INV O~ C I COKP UTC I ENGT H
17 C 3) . . . IF I L ENGTH .GE. Xii I THEN C 9 lii i
18 C 4)  • . . . INVOKE C PRINI , NESU LT S I
19 C 3 )  . . . END~ F
20 I 2) • . ENC UNT IL I 11— 12)
21 C 2) . • IWFO = INFO • 1
22 C 1) • ENDeHILE
23 CAS EEL SE
24 C 1) • DOW HZL E I LENGTH •G’f . 0 C 13— 14
25 1 2 )  . • INV OK E C COMPUTE LENG TH
26 I L)  • ENDi~~IL E
27 ENOCA SL
28 8LOCK C FR IPiT— RE SUL TS I C 15)
29 C 1)  • HRITE C 1, 1 INFO, LENGTH
30 4 1) 1 • FORM A T (1UX,I5,.iOX,L5)
31 ENO BLOC K
32 bLOCK C CO M PUTE LENGTH ) 16)
33 C 1) • LENGTH LE NGT H — 10
34 END bLOCK
35 RCTUKN
36 END . -

This report, output for each module submitted to FAVS, contains
the enhanced module listing with statement numbers, nesting levels, and
DD—path numbers (at procedure entry and at each conditional statement).

Figure 4.1. Statement Listing
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4 . 2  SUMMARY
The SUMMARY option is intended to be used when a brief introduction

to a set of modules is desired . It provides an analysis of statements,

common blocks, and module dependencies. The statements of individual

modules are classified separately as either declaration , executable , de-

cision, or documentation. Under each classification a tabulated account

of the various subtypes Is listed . A separate Statement Profile report

with this information, is generated for each module.

An overall view of the modules is given by the Library Dependence

and the Common Matrix reports. The Dependence report shows the invokee

and invoker modules and presents a picture of module dependencies. It

also lists high level modules, those not invoked by any other module on

the library, and low level modules which do not invoke any others on the

library. The Commons Matrix report lists all the common blocks encountered

in any of the modules. When program changes are made, the Dependence and

Commons Matrix reports can be used to identify modules which may be af-

fected.

A report Index from the SUMMARY option is shown in Fig. 4.2 to
illustrate individual and multi—module reports.

ME PORT INCEX. .. 
PAGE NOOULE NAME

MUL’fI M QOUL ( REPORTS

LI~ *RY DEPENDENCE 3
tOI ’MONS MA CNIX 4

SUBROUTINE EXAM PL C IN FO. LENGT H I £XAM PL

STATEM E NT PR UFI LE 1

SUBROUTINE CALLER C INFO CALLER

STATEMENT PR OF ILE A

Figure 4.2. Report Index ~~~~w-

-

~ 

~~~
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The Statement Profile for Subroutine EXANPL is shown in Fig. 4.3;

(a Statement Listing of EXAMPL was used to illustrate the output from

the LIST option in Fig. 4.1.). Two multi—module reports, Library De-

pendence and Commons Matrix, are shown in Figs. 4.4 — 4 . 5 .

Command
OPTION = SUMMARY

Reports

Statement Profile (Fig. 4.3)

Library Dependence (Fig. 4.4)

Common Matrix (Fig. 4.5)
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~~IS PiG! IS BEST QUAlITY P~~CTZ~~~~I
m~~ o~~~ ~WC~IiSH~~ TO D~Q ~~~~~~~~.—

t ) P  l ION SUMMARY OPTiON = SUMMARY
S 1 AT E t . [~~T PIl (~ ILt S U L ’ H O u r I c L  L,,rmu-’~ C li-n c , il ’IGlI, I

I l . T E F F A C L  C p-mANA CTCR 1~~j I C S

ARG U~t C N T S
E N I H I  1
C X I T
I N T L m ~ -.t~. FNCCLLuI 4F r, 2
LFc~OKES 4

1

ST A T LNLNT
CL A S S  t F IC A T I  ON IT P C 1. 1,40 i~ II F £ m~ C E N T

C L C L . A R A T I O N . . .

FO RM A T  - 1 2 .8

T C T A L  1

iumF: c UT AEILE. . .

ASS I( , NM ENT 4 11.1
CALL 1 2.8
CA S t~ 2 5.6
CA S U.LSL  1 2 . 8
cOLNTIL 1 2 .8
ELbE 1 2.8
I.NCd OCK 2 5.6
ENUCA SE 1 2.8
E N C I F  2 5.6

2 5.6
1 2.8

IN’~OKt 3 8 .3
1
1 2 .8

TOTAL  23 6~~.9

CCC ION. .

BLOC K 2
C~~SEOF 1 2 .8
OO,.Hli ,E 2 5 .6
E OLI , T IL  1 2 .8
I F T R A N — X F  5 . 6
SL.bROUr Il,( 1. 2.8

TOTAL 2s . 0

C ( i C L P C t , T A T  ION..,

Cj ) ~MCN1 S

T O t A L

P AT  (‘1 14C1,t . INA N lUG t I ~~~’L’~~ OF LV11~LA F P I N G

This  report  c lass i f ies  edcb s ta tement  oI a mcdule as ei ther  a declar—
. L t U i t , executable , decision , or documenta t ion  statement . Under these

- iss icat ions , a t a b u l a t i o n  of t’ i i~~ ~lb t cp .  s is  I lst . -d

Figure ‘-i 3. Sta tement  (‘ r o f i l e

4—
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~~U PA~~ IS BEST QUALITY P~~~~1,t~A~~~
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j)~)Q ~~~~~~~~~~~

OPTION — SUMMARY OPTION - SUMMARY

LIB RARY DEPENDENCE ‘ -• -

** INVOKEE • * s

• * *CCEF$I4M PS .AAABEE GGG G GG IXIIIIIKKMNN N N PSV.
* * •OOXULA OUT*CCSGNRELEtE OFFG1 ,lN I4~ CLOAOEEi .jPE*• • aNkA LMIVTR sT 1SSDi~N F~NNI TC SRODI IOA W.’S.Ii ,.TRR .

* • •TTMCPNEFlj*i2ICE(3~ GLV SO AO OELT TM S (flCLp 1Tt3 *
* s sR POT W TC s GARH SCAAT S u~’1EA hP S .pAMA F~ A .

* * •1.. LNY ONT * NN S BRM C PTV LN lu NOG CT .
* * * * *

* * *  *

_ 
$

* INVO ,~~R ** * *F
— * CONTRI. ** X* XX XX X x x xx *

S CONT .s  X * *S EXAPpI. * * * $
• FULCON * X • X  X *  *
• K (Mp Ty  * * * x
* MAIN •X * * *
* WOVE~4D * X * * *
* PIJTFTN * x * * X X X *
* STR UCT * X X X** X XXXXX X X X X  X X X X X XX .

* **** **** *** * • .*• ** *** ******* *s **** ** **
Tilt FOLLOWING MODUL ES ARE NOT INVOKED BY ANY MODULE ON Til t L IB RARY

~4ZN

Tilt FOLLOWING MODULES DO NOT INVOKE ANY M ODULE ON TpIE LIBRAR Y

LXAMPL KEMPTY

The interaction of all modules on the data base library is shown in
the first matrix. If the library contains all modules in the user’s pro—
gram, this report provides a concise, complete picture of the total internal
module dependencies. If the library contains a subset of the total pro-
gram, this report aids in determining what modules do not interact with the
component and might be better suited for another component. The modules
are listed in alphabetical order.

The modules In the second matrix are not resident on the library.
If the library allegedly contains all modules in the program, the exter-
nal modules should consist only of system routines. If the library con-
tains a component of the total program, this report shows the module in—
vocation interfaces to other externals.

Considering the modules on the library as a pyramid representing the
invocation hierarchy of the modules , this report also identifies the “top”
and “bottom” modules in the system.

- 

Figure 4.4. Library Dependence Matrix
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OPTION - SUMMARY OPTION — SUMMARY

ISIS PAQ~ IS BEST QUALITY 
~~~~~~~~~~-4If ~I~~~ThC~M COpx 1URIIIS1~~) TO ~~Q 

~~~
— -

CCMM O ?b S I’A TRIX

L IBRAR Y COM MON BLO CK M ATRIX 

S 

C s .  *  *
O * * MODULE * C C L F K.M M P S *
~ * * * ~ 0 x U E.A C U ~ *M S  • * N N A L M , I ~~, T R *
0 * * * T T N C P.U L F U *
P 4 *  * * R  P O T .  W T C *

* * * L L N Y. C N T *
N *  * * *
O * C O R C M O N * * *

* ** • *
SO . 

1 * A C CT NG * X . *
2 * CA RO S * X  X. *
3 * CON STN * X X X . X X *q * FORT C4 N * X X  • X X .
~ * IN TERN * X X • X X *
6 *~~~~%JOK~ *~~ •
7 * RCCNI Z * X  *

B * S ~ SC * X  • *

~ * s ~~ACl~ * X  •
10 * STi~TL * X X • X X *
11 * STY P E a X •

12 * TR AC E * X  • X *
33 * LISEOPT * X X X - X X *u.S W AR N IPI * X  . *

This report lists all modules and all common blocks encountered.
An “X” Indicates the presence of that common in a module.

Figure 4.5. Commons Matrix
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4.3 DOCUMENT

The DOCUMENT option generates a set of five different reports. Two

are individual module reports and are produced for each module which has

been input to PAyS. -The other three are multi—module reports. Figures

4.6 — 4.10 contain examples and a description of each report.

Note that the Commons Matrix report (Fig. 4.10) is similar to the

one produced by the SUMMARY option (Fig. 4.5), but It has considerably

more information. The Commons Matrix report of the -DOCUMENT option

lists all the common blocks encountered and indicates, for those modules
containing that common block, whether or no t at least one symbol has
been referenced . A second matrix shows the variables from these common

blocks which are referenced by at least one module; their usage in the
F 

other modules which contain them also is itemized.

This set of reports can be used throughout the testing process.

Together with the execution coverage reports, they help to identify

which modules may require retesting when changes are made in the code.

The Global Cross Reference report is particularly useful in f inding where
variables are set in order to alter test cases, and also where a variable
is being used that is affected by a change in a module. 

-

Command
OPTION = DOCUMENT

Reports

Invocation Space (Fig. 4.6)

Invocation Bands (Fig. 4.7)

READ Statements (Fig. 4.8)

Cross Reference (Fig. 4.9)

Commons Matrix (Enhanced) (Fig. 4.10)

I
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_________

OPTTON D~~~C~~i N T  OPTION ~~ DOCUMENT

THIS PAGE IS BEST QUALITY 
PB~CTI~C~~~*

7P.O~ COFY Y R ~ISffED TO DDC ~~~~~~~

i~~’d 0 CA T I O N  SPACE S U B R O u r I~~L c orj l LA BE L a

I~ .~~(~C A I ~~I’- r i S Fri f~ ’ k IT ~-~I~ IHI~ t’C’CIJLC

“ Cr UL E r~CVC5O
26 CALL. W O~~E~~C C 5 1 i LABEL 1 • KABE L

S l U T 28 CALL W~~vt nC 1 8 • 1 , IC3’~ T , I , KFT(~ I

I - C C A j ~~G~JS IC T h I s  YCOLJLE FH CP ~ ITHIU LIBRARy

~.‘C t L C  PULCO~4
S IV T  1+ CAL L COt~T C L A aIL I

P~L t1JLE S1RU CT
S l u T  8€ CALL CONI C LA B
S I ” l  = 103 CALL CONT C L~~9
S~~’~T 12’4 CA LL CON T C LA3 1
S1~ ’I 153 CALL COrs T C L A B
S 1 ’ T  165 CALL COl~1 I LA t3
S I~~’T 202  CA LL CU!~1 LA B I

~36 CALL CGI~1 C LA O
S 1I ~ I S 2 5 8  CALL C Ur T LAB

262 CALL CO NI  C LAB I
S 1~~T 2C3 2 CALL COr~T I LAB

-
~ S IF4 T 30-5 CALL CUr~1 I LA B

S 1 ” T  ~Q6 C- ” LL C O T  I LAB ~
S 1F ~I 3’4~ ~:ALL CU r . T  C t~A N C l  I

361 C A L L  C O FJ l ,AME1 I
S l u T  = 37 -5 CALl . CONT i NA MLI

rhis module repor t  shows all i [ )’, CJ t1~~~S , nl -~ ig ~ 1tii th e  s t a t e —
s r. : - t m b e r s , and f r ~ ii!! t h e  specif ~~ -~ ~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~ ~L iS~~ d I S

ic -~~1 parals.- f c — I T - - S ; ~ i~~.

r~~~ n i -  4 .6 .  Invocatimi Space
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I
OPTION — OPTION — DOCUMENT

THISPAGZISBESTQUALITY T
~~~~~

IB&M O~~h Y t~~ lI1SkI~~ TO DDC _.. ..,. .—

ZaVOCATIOM SAAOS $US*OuyjNC FULCON I LAICL ~
?S LCVLI. a
LaVc~ —a 4 - a 3 4 5Seee .fln. e e5550 .eefl. ..ee

FU’.coN
STIIUCT COsT

CO*TNL MOVtu.O
1C.PTT

SCONF
F~ITFTN

Zscta.T
~OvCsO
scvc•u

- $PNf•O
SSeSeS flae e. . 

This report shows the selected module within the invocation hierar-
chy. At the center is the specified module. Each successive band of
modules from the center to the left øhows the calling modules; each suc—
cessive band to the right shows the called modules. The left (calling)
modules reside on the library; the right (called) modules can include
modules external to the FAVS library.

Figure 4.7. Invocation Bands

- 
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U! I c~ - DJU ML.4 -1 OPTION DOCUMENT

THIS PAGE IS BEST QUALITY ?MC1~1~~~4P3~OJ~ OQ?Y 1UR~IISkLED TO DRC ~~~~~~~~~~~~~~~~~~

t~ .AQ S I R ~~~ 4 C S

TP~E FOLLC IaING MOLL IE S OC~~TAIN REAU STATEMEN TS 
-

a~ AL)GET

READ S T A T E M E N T S  A ND A S S ~~C I A T E C  FORMATS

--— G EI CR U

16 R E A D C L L 1 W I N ,  1 3 C L CA RO C 1 a , I 1. 80 1

17 1 FORM A l 180A 1)

— — — GE~~~I - S

READ 5. 1 1 1 NUN C I I. I 1, NOPIS I

1 F0 ,(tIAI 11215 1

This r~~ c t  -~i~i - i d - s  a 1~~ o~ all the program modules in which a
~i t p ~ ar ~-.  The s-~ui~-~-~ statements are reproduced along with the

vE-~ct utg FORMAT. -diii report may be used to locate all the points where
~-~i : L - ~~ ics are being input to the system .

Fi~~i i r ~ -~ .8 .  READ St atements

4-13
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OPTION — DOCUMENT OPTION — DOCUMENTiSIS PAGE iS ~E5T 

QUALITY FR I.c~~~l*

oc~ i I~Uli~
) 1~Q D~Q ~~~~~~

CKOSS REFC$LNCE

GENERAL CROSS REFERENCE LISTING

M~0ULES INCLUDED — _

CONTRI.
CONT
EXAPPI.
FU LCON
KEW PTT
M A I N
MOvE hO
PUTFT N
STRUCT

SYM BO L MODULE IJSEO/SET,CEFINITIQN C S INDICATES SET, C INDICATES CCFINTTION I
ACT1 CONTRL 172
ACT2 cONTaL 3 711

AS~ IGP, STR IJCT 1.80
BGSCA N CONTNL 168
CUNTR I. CCNTRL 1

MAIN 2
CGN T COICT 1

FU LCON 14
STRUCT 86 103 1211 153 165 202 236 258 262 292 303 3C6 3~e5

ENOER CONTRL 183
ENROR STRUCT 53 107 111 u S  128 130 169 171 213 217 219 p110 244
EXAMPL EXAMPL 1

MOY(40 33
I FULCOP. FULCON 1

STRUCT 84 101 122 137 160 199 234 255 275 298
GLPILSS STRIJCT 341
GENGO SIRUCT 369
GE N LA B STRU CT 73 8j 85 98 102 123 - 139 141 1119 152 161 i611 195

281 283 291 299 302 305 339 340 357 360 373,
GENVAR STRUCT 179 208
GETST M CONTRL 164
GOTO STRUCT 82 99 150 162 196 232 278 300 343 558
IA RRY 1 POVEw O 1 23C 29.
lA RRY M CV EWO I • 221 29
ICONT CONT 2110 25C 250 250 250 250 250 25C 250 28
ICOF CCNTKL. 290 165 180

KEIPTY 50
IERROR STRUCT 92. 93 911. 95 110 120. 121 127 158. 159 168 390. 191

2115 253. 25” 265 296. 297 309

This report provides a symbol cross reference listing for all
modules on th,~ library. The symbol types are variables, file names, block
names, and subprogram names. Ad~jacent to the statement number of thesymbols appearance is a flag * (or D) indicating setting or definition.

Figure 4.9. Cross Reference
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ThOu OQPY I IISkIED TO DD,Q ~~~~~~~~~~

OPTION = DOCUMENT OPTION = DOCUMENT

LIt tRAR T CONNON OL0c I( M A TR IX I.zeRARy COMMO N SY MPOI. MA IRIA

: —• : 
~~~.• 

- 

:
O S • MODULE • C C C F N .M ~ 

p 
~ • 0 S a MODULE S C C C f v~.M k ~ S *

M a .  S O O X u L . A C U T a  N~~~~~. S O O X u E .A C I ~~T .
N .  S a P d N A , _ N ,I~~~~ T R .  M a  5

O S  S • T T M C P • N ~~~ F u s  ~ S T T N C P . r ~~E F ~~i a
N S  a i R  P O T ,  a l C a  N a  * S R  P O T . * 1 C *
• a S L  U N Y .  C N T S  ‘ • L  L N Y .  C N T *

‘ • . a N~~ • * •
o a COMMO N a a . . 0 • SY M BOL a a a

• S. . a 
• 

S 5* • S

* * ACC TNG - * ~ 
* IECF a u 0.

~ S CARDS • x o. a *3 • 1Y~OON * C 0 0. u 0 *
I S CCNSTN a o x x . * x a V a INSTAK * C • x
“ S ~ ORTPUI S C N • N 0 • 10 • ITYPE * U U • C U *

~ S I N T E R N  * N 0 • x 0 * A’. NA BE L S C x • 0 0
S 5 INVO NE • c • x * ‘4 a KEt.GTl~ S C S • N 0 a
7 5 RECNI Z a Q a A ” S KFTN a U U • 0 0 ’
• * S(SE a c • * 

13 I IcOM F I N  S C 0 0. o ~ a

V s SIAC$ •0  • x .  ~ S KSTM1 * 0  0 • ~~o s

*0 5 STATE a N * • 0 ~ * *10 * LA8CL * 0 x • G U S
*3 * STYPE a o • ~ * ~ 

I LE$ S C U U . U U
12 • TRAC E a x  • x a 1 0 5  LE~ STI-~ * S U • C O  *

*3 a U5EOP~ * N 0 0. N N * 10 * LZN8LG S U C • 0 0 *
1’. a *,ARNII. a 0 • 10 * LINL .NC a U U • 0 0 *

A lO S L IST  S 0 0 • C U a
10 5 LPCINI a C U • C U a

L LGENC A ’J S LST AC M * C • *
*O S LTY P E * N  0 • ~~u.
13 * LU NFOK * 0 0 0 . U 0 S

CC~’p0NS V 5. NODUL ES 13 * LL NOU T * U 0 0 . 0 0 *
L 0 *

~

4j

~ 

* C  0 • 0 0 *
N ;) AT LEAST ONE SYW80 *~ ~~~ L R(NC(0 12 * ;~ALT (~ a C • U a
O ~ ) NO STPBOI. EVE R MLF4 K i. N,.l. C AS S NANL1 * 0 • U *

S •NFAT (R ‘U 0 • 0 0 *
STMOOI.$ VS. MOCULE S *3 * NINO NT 5 0 0 0. x o a

a NtJNES * $ U • 0 0 *
N ) SYpSOL SET AN D USED A * No eL a 0 • N S

O > SYM BOL NLV~.N SLY OH USLD Ab * NcEL0I~ 5 C • S *
S :> SYNBOL $1.1 ONLY AS NOIN V a 0 • * 5

o : Sy,I~ OL OSLO ON L Y  10 * NSTATE a ~ 0 • 0 0 a
C ~) $y t,BOL IGUIVALENCED (OVERLAID ) ONLY
A ) SY M BOL IS AN A P4R A Y

Two matrices are produced by this report. The first one lists all
coimnon blocks encountered in any ~~ of the modules In the set which was
analyzed. If at least one symbol ~i- - a -  u ’e-J , i t  is i nd i -a t e d  w i t h  an
i f  no symbol was ever referenced in the r~-~du1e , this Is indica ted by a “0”.
Routines from which a common block 1i~oV s~tfel~, be removed are easily found .

The second matrix lists onl - t~~ c~ symbols which are used by some
module; the number of the common blo~:k in which it is found is printed
o the left and corresponds to thc number given to the common block in

the first matrix. This report is an cxc&-llent aid when changes are being
made to a software system.

Figure 4.10. (: - t -~~
- - : - - ~-~~t r i x  (Enhanced)
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4.4 STATIC

The static analysis techniques available in FAVS include:

• Mode and type checking which identifies possible misuse of

constants and variables in expressions, assignments, and in-
vocations.

• Invocational checking which validates actual invocations

against formal declarations; checking for consistency in

number of parameters and type.

• Set and use checking which uncovers possible use before set

conditions and similar program abnormalities within a module.

• Graph checking which identifies possible errors in program

control structure such as unreachable code.

A rigorous analysis of program variables, including interprocedural
checking, provides FAVS with the capability to uncover subtle inconsis—

tencies which lead to errors, such as:

• The number of parameters listed does not agree with those of

the routine called.

• The mode of an actual parameter does not match that of the

corresponding formal parameter. -

• A parameter is listed in the calling argument list as a

single, non—subscripted variable but is used in the routine
as an array.

• Uninitialized variables or arrays are used.

Another consistency check is performed on the structure of the pro-

gram. The graph for each module is checked to see that all statements - 
-

are reachable from the module’s entry and that the module’s exit is
reachable from each statement. Unreachable statements represent extra

overhead in terms of memory space required for a module, while statements

4—16
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from which the exit cannot be reached represent potentially catastrophic

system failures.

The output consists of a Static Analysis report for each module.
A very simple program has been seeded with several errors to illustrate

the type of report generated by the STATIC option; it consists of two

subroutines, CIRCLE and PRNT ; the Statement Listing for each, from the
LIST option, is in Fig. 4.11.

The Static Analysis report for Subroutine Circle is in Fig. 4.12.

It contains a Statement Analysis Summary and a Symbol Analysis Summary .

Command

OPTION = STATIC

Report

Static Analysis (Fig. 4.12)
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STATEMEN T LISTINS SU8RQUTINC CIRCLE I AREA PAGE

P.O. LEVEL LABEL STAT (PgCNT TEXT... 
- COPATHS

* SUBROUTINE CIRCLE AREA ) I 3)
2 CONJ~QN ~ VALUES / U IA MTR
3 TP4 Tt~Ch ARC A
S RADiUS * DIA MI R / 2

AREA z P1 • RADIUS as 2
I, I AREA .01. 50 I 2— 3)

7 1) *~ TH EN
• CAL l. PANT I AR EA I

INOIF
10 RETURN
1* CALL ST*C$ I RADIUS, AREA
12 (NO -

STATEME N T LISTINO SUBRO UT INE PAN T I ARE A, RAOIUS I PAcE 5

NO. LEVEL LABEL STATENINI TE XT... COP& TNS

* 5USR OUTINC PRNT ARE A.  RADIUS I 1)
2 P R INT 3. I RADIUS,  AR EA
3 * FORPIAT (3X, 2 f5.2n

RETURN
(NO

These Statement listings were generated by the LIST option.

Figure 4.11. Statement Listings

4—18

~~~~~~~~~ 

~~~~~~ 

— 

- 

~ 
—‘-.--.-

~~~~~~~~
•
~ ~~~~~



1~ 

- - 

~~~~~~~ ~~~~~~~~~~~~ —~,- ---— - 

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

THIS PAGE IS BEST QUALITY PRLCTLC.AJ~~~
ThGM 00?! 1I~ LSkL~~ I’O J4~Q ~~~~~~ —

- ~ S T \ F I t - I- ~~~~~~ ‘-~~b 1A H C

S l a l i c  ,~~. L y S 3 3  3USS O p .43.L ~ I . ( L L  ~~~ - . 1

‘ t .  ~~~~ ~~~
- 

~~~~ -

p C**CL ( I
1 - p1P1~~C i  / ~* LJ4~ / ~~~~~~
3 1 . t t( ~~~.1 111*

• ~*QI~~S • C 3 A M I *  / 1
*~I1.S • p1 • R4QIU S -.  1

— ~(~ r p5..O sIct a- . .:uf • . ~~~I4 ~~~ ~ - I  I- -~~~~ iC p .-,~ •~~~P( P1i~ .L .

• IF I 5*4.5 .4T, ~.s TPU.
I • CILL PKP1 T A *~ l.

A l  ( P .C’ —

• P S NT  C .,L_ •1l. I C I L A . % -  1 A ~ / A l~l~ ~~~~ .

—
— P A P A P ( r ( R  ~ or p~ p~y - ~ - r~ *~ . - -  .•c I p p - .* ’ . C L .  P L A i N  —

— *~~ * W L iL$  P1*5 • L I  S A L —

S
RCIij *N
CA Ll.  ST* OI I ~S C L L $  **(i I

— ~~~ * • —

$TAT (NC NT 50 ~S ~~~~~~~~~~~~ t S !~ Is ~- I t 4 .  C(~’ —

StAC K
IL (NO

515T (M(Nt *tl*Ly 515 SL~~ S4P ~~~~~~~~ •~~~~ N6S

CK*PI, C S E C 5 ! ~IO 4 5
til L CS4LCII II** 3 5
SOOt CUCC OING 4 1

13T YOTAL . LAST IN~ OUT SC !U* L PHYSICaL
Ma st SCOPt SOOt STaT lIStS STil T USC USC UNITS

*‘L* PA KIUCYC S INYCOCS I * 54 eGYN

h INt S VLLIJ (3 SCAL 5 2 s LIP-ti?
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4.~ INSTRUMENT

Figure 4.13 illustrates FAVS instrumentation of a FORTRAN or DMATRAN

program to prepare it for an execution coverage test. The command

OPTION - INSTRUMENT

causes the set of input modules to be instrumented. The instrumented

modules viii be written to file LPUNCH inlaphabetical order. A DD—path

Definitions Report will be generated for each instrumented module.

( CO*%ANDS(icoMiN)

I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

J

~~~~jONs

/ INSTRUMENTED
SOURCE
(LPUNCH)

Figure 4.13. FAVS Instrumentation
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A DD—path is a sequence of executable statements emanating from a con-

ditional statement and continuing to the next conditional statement.

Since complete DD—path testing means exercising all possible outways of

conditional statements, this is a more rigorous testing measure than

exercising all program statements. All of FAVS execution coverage reports

are presented in terms of DD—path , not statement , coverage.

INSTRUMENT Inserts a set of probe statements into each module. The

probe statements are inserted Into the source text at each entry and each

exit of the modules and at each statement which begins a DD—path . Each

probe includes a call to a data collection routine which records inf or—

mation concerning the flow of control in the executing module(s). A

special probe is inserted at the end of the main program to signal the

end of test execution. The user can also have this special probe Inserted

at other points In his code, which has the effect of breaking one test

execution into multiple test cases.

The instrumented source text is written to file LPUNCH, either in

DMATRPLN or FORTRAN depending on the language being processed. The file

can be input to the FORTRAN compiler (after first being processed by the

DMATRAN precompiler if that is the source language). The instrumented

object code is then ready for loading and test execution along wIth a

FAVS supplied data collection routine.

During execution of the instrumented program, the probes record on

the LTEST file a summary of execution data which resulted from processing

the set of test cases input for this run.

Thçre is a special instrumentation command which allows the user

to insert special probes into his instrumented code which delineate test

cases within the test execution. The user specifies a statement within

a given module. Before each execution of this statement , the last test
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case is terminated and a new test case is begun. The form of the command
for identifying a test execution boundary is:

TESTBOUND,MODULE — (<name>) ,STATEMENT — <ñümber>

where <number> is the FAVS statement number in module <name> where the

test—case delineation probe is desired. The probe is inserted before

the number specified; therefore, the number should be that of the first
statement not to be included in the test case. Up to ten TESTBOUND S may

be specified during any one instrumented run. All must immediately follow
the OPTIONS command (preceding all REACHING SET commands).

The instrumented code Is written on LPUNCH. The output of this

step is a DD—path Definitions report, as shown in Fig. 4.14. It is an

indented source listing of an individual module with additional DD—path

information. At each decision point, the DD—path generated is described

in terms of its decision outways. When measuring testing coverage, the

user can refer to this report to associate the DD—path definitions with t
his original source text .

I
Co~~ands

OPTION — INSTRUMENT

TESTBOUND,MODULE — (<name>),STATEMENT — <number>

Report

DD—path Definitions (Fig. 4.14)

}

I
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OPTION = INSTRUMEN T OPTION = IN STRUMENT

THIS PAGE IS REST QUAMT~ 1~~~~~I~V,A~~4
ThOM OQfl J~.~~I—SI~~ TO DDQ ~~~~~~~~~~~~

OU .PATH rCFLkIlI O P,s $U IWlOUTI j~C r~ a’ip L I II~F0. LEN GTH I

S IU~SOU T*sc CSA~PL I tNiO . LLNGTI . I
IS 5OPATH S IS pROC tC~RC (NTUya c

I C ILLUCTKaTIOI. OF DM47551 STMA *
~ C
$ U S INF O .L C. 10 .50.0. L(0.CTH • GT .  0 INtl

SI COP -A TM 2 15 TOut 00*I Cw
SI C O P - ATM I IS Ft.LSC ER* ..C M

~ 5 3) • CALL CILLtS I IsFO
7 CLSt
O i l )  •
I tHOU

SO CA SCOP - S ZI P - C N ~~
COP-A TM N IS GSAPA~l. OUT .A, S

II OUPSSH S IS DRs1. .’ CUT..!
SI COP-ATM ~ IS 854•Ch OuT.At S11 CASE I IN I

SC I 1) • LENGTH a LENGTH — INFO
15 CASE I *7 I
SN I 1) • OOh0.ILC 4 *1100 .LT. 2a

OSPATH 7 IS LOC? 5G 511
Si COP-ATM I U LOGi CSC* PC

1$ S SI . e OCUiTIL I LENG TH .LC . INFO I
1’ 5 3) . . • INV OIC E I LC MPIA T E 1. 4.0.0TH I
17 I 3) . • • SF C LENGTH .GE. Au I TMC’t

II OCPITN I II 1~ UC OSANCu
SI SOP-ATM 50 15 FA ..S~. AP-* .4CM

10 C N) . • a , INVOKE I PSINT—S(5W.TS
11 5 3) e a a CICIP-
a. s a) •-  • t~cw4TI~ S. COP-AiM II IS LOOP ESCAPE

•. coP-ATM 12 *5 LOOP *0415
ii I 2* . . INFO ~ INFO • 1za • ii • (kDwp.ILCa) caOcr.~sc
IN I lb • OOiHlL( C LENGTH .57. 0 I

S. COP-ATM 13 *5 LCCP 50*111
IS mOP -ISIS 10 15 LOOP ESCA P E

15 I II • . INvOKE C COMPUTE LENGTH I
U 5 $) •as (NOCAIC
IS ILOCK 1 PAZN T .RtSU~iS r

IS COP-ATM 55 IS A pAOC(DU*t (MiS!
SI I lb • ~~~~~ I ~ . 1 ) 10.FO. LC1~CTHII C II S , FORMA T t1ox.I~ .2a*.15,31 CHOILOCK
Ia SLOCK S COKPUTC L.CPIGTH 3

55 COP-ATM IS IS I pROCECUSE (STAY
U s I) • LENGTh a LCIiGTH — 10
IN CNCSLoC~ 

-

3$ lIflUII ~.as so 
— ————— — — .

This report is useful for testing purposes because it defines the
outways of all decisions and makes the decis ion  poin ts  more v i s i b l e  by
omitting the intervening sequential statements.

Figure 4.14. DD—Path Def in itions

I
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4.6 INPUT/OUTPUT

Additional inf ormation may be gathered during the execution tes t by
inserting INPUT and OUTPUT statements into each source module. The

INPUT statements list the global variables (either parameters or in common)

that will have a value whenever the routine is invoked; the OUTPUT state-
ments list variables that will be assigned a value in the routine. An

INPUT variable may also be an OUTPUT variable. The INPUT/OUTPUT option
provides a dynamic tracing of the values of the program variables by

translating the INPUT and OUTPUT statements into FORTRAN code.

A type specification must be provided for each variable so the value

will be printed with the correct format. Any variable whose type is not

listed will not be printed . The syntax to provide type information is:

INPUT (/<type>/<variable list>,/<type>/<variable list>,...)

OUTPUT (/<type>f<variable list>,/<type>/<variable list>,...)

<type> may be REAL, INTEGER, HOLLERITH, or LOGICAL or the
respective abbreviations for each, R , I , H , or L

<variable list> may contain non—subscripted variable names , array

names, individual elements of an array, or an array subrange, such as
(LIMIT(I), I = M,N) where LIMIT is an array with a dimension of at least
N and I is a variable whose value will be undefined after the INPUT
or OUTPUT statement is executed.

Some specific examples are:

INPUT (/I/NUMBER,(LINIT(I),I=M,N),/R/AREA ,RANGE ,
* IL/DEBUG , /H/TEST)
OUTPUT(/REAL/AREA , /LOCICAL/DEBUG)

The INPUT and OUTPUT statements are turned into comments by this option of

FAVS, so they may be left in the code when the instrumented code is compiled.
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The INPUT/OUTPUT option also performs the same functions as the

INSTRUMENT option , so the instrumented code on LPUNCH may be used in the

same way as described in Sec. 4.5.

The output of this option is the inclusion of the FORTRAN or

DMATRAN translation of the INPUT and OUTPUT statements in the code written

on LPUNCH. When the program is executed , the entry and exit values of

the variables with type specifications listed in INP UT and OUTPUT asser-

tions, will be reported . In addition, a DD—path Definitions report identi-

cal to the one from the INSTRUMENT option will be generated .

Command

OPTION = INPUT/OUTPUT

Report

DD—Path Definitions (Fig. 4.14)
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4.7 REACHING SET
The analysis specified by the REACHING SET option executes the

module retesting assistance of FAvS. Presuming that a set of untested

DD—paths has been isolated, the user can identify a sec tion of code he
desires to exercise. He inputs the desired DD—path number to be “reached,”

and FAVS generates the reaching set of paths from module entry or from a

designated DD—path up to the second DD—path number which has been speci-

fied. The user may specify either iterative (explained below) or non—

iterative reaching sets to be generated. FAVS prints a list of DD—paths

on the reaching set. With this output, the user is able to identify

which parts of the program need to be executed (and therefore which program

values need to be modified) for the selected DD—path to be executed.

Once this determination is made, test cases can be constructed , and the

user may rerun Test Execution to ascertain the additional program cover-

age provided by the new set of test cases.

The command

OPTION REACHING SET

enables reaching set analysis to be performed. However, no analysis is

performed unless one or more reaching sets are specified. The coimnand

for specifying a reaching set is:

REACHING SET ,MODULE= (<name>) ,TO= <DD-path number>,

FROM= <DD-path nwuber>,-[ITERATIVE}.

The above command generates a non—iterative reaching set. The reaching

set which includes all possible iterative paths may be generated by

appending ITERATIVE (preceded by a comma) to this command.

A Reaching Set report is in Fig. 4.15; it lists the set of DD—paths

within the reaching set, followed by the source statements which make up

that set of paths.
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[O N =  REACHING SET pPTION = REACHING SET

RCAC~ IflG SIT ANAt.Y SZS SUBROU ~ ZNC CUiSI ( N , ITYP )

NON-ITERATIVE PEICHING SET FROM DO — PAu l S TO CD-PAnt 40

COPA TH S IN RE A CH I NG SET -

8 9 10 1] 12 13 14 iS 17 18 22
23 24 2. 5 26 27 28 36 39 48 43 44 47

sou~cc coos its A cHitic sci

73 5 1) ~ CH — K ( J
74 ( 1) . IF ( JCH .EQ. KSLNK ) ( 8— 9)
75 2) . . COTO 26
76 ( 1) • IF 5 JHorA. ) 12, 12, 7 10— 32)
77 ( 1) 7 • DO 8 L — 1, 10
78 5 2) . . IF ( 3CM .EQ. 50CC 5 L ) ) 5 13— 14)
79 5 3)  . . . GOTO 10
80 5 1) 8 • C O N T I N U E  - 5 15— 16)
81 ( 1) . IF ( J S i O L L — 1 ) 1 1 , 11,9 1 17— 19)
94 5 1) 10 JHOL L — JIlOLL. + 1
95 ( 1) . GOTO 25
06 5 1) 11 • .JHOt.L • 0
87 5 1) 12 • IF C JCH .EQ. KLPAR ) C 22— 23)
88 ( 2) . . GOTO 2O
89 ( 1) . IF 5 3CR .CQ. KRPA R ) 5 24— 25)
951 5 2) . . oc-ro 18
91 5 1) • IF 5 3CR .EQ. SCM?. ) 5 26— 27)
92 5 2) . . GOTO 22
93 5 1) • IF ( .ICH .EQ. SEQ ) 29— 29)
94 5 2) • . G0T0 23

100 5 1) 18 : ~~~~~ — —

101 5 1) . I F  C 35W ) 19, 19, 25 5 34— 36)

104 5 1) 29 J SW — JSW + 1
195 5 1) 21 . JISOLI. — 1
166 5 1) . GOTO 25
107 5 1) 22 • IF 5 35W ) 30 , 30 , 21 37— 39)
308 C 1) 23 • IF  C JSW ) 24 , 24 , 32 ( 40— 42)
369 5 1) 24 • JCQ — 1
110 5 1) 25 • IF 5 15W ) 26 , 26 , 27 1 43— 45 )
111 26 COl.TINUE 5 46— 47)

This report shows which DD—paths must he traversed , beginning with a
-- ; - ci fi ed DD—path to reach the target DD—path . Both the beginning and

~ ending DD—path numbers are designated by the user in the REACHING SET
-j --cciffcation command . Coordination of this report with DD—Path Defini—
tJ ~~ii~ report allows the user to determine what values must be supplied to
~~~~~ variables to affect the decision predicates so the appropriate path

- w i M  l e  t aken.

Figure 4.15. Reaching Set
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4.8 RESTRU CTURE

The third FAVS capability is demonstrated in Fig. 4.16. The

RESTRUCTURE option translates existing FORTRAN programs into the struc-
tured language, DNATRAN. FAVS reads a FORTRAN source text, creates a
data base, provides an indented lis ting of the FORTRAN source on the
output f ile, and writes the structured DMATRAN modules on a file. To

obtain a listing, the DMATRAN file is input to the DMATRAN preprocessor.
Refer to the DMATRAN User ’s Guide, General Research Corporation CR—l—673/l.

FORTRAN ~~~
- DMATRAN

I ~
—.—_.—____.

~ N—1 ~FAVS RESTART
FILE

- 
(LIBN EW)

FORTRAN
SOURCE
(LIN ) INDENTED

FORTRAN
LISTING
(LOUT)

DMATRAN
SOURCE
(LPUNCII)

OMATRAN DNATRAN
PRECOMPILER LISTING

*OPTIcM RESTRUCTURE

Figure 4.16. From FORTRAN to DMATRAN



Structuring does not change the logic of the original program; in—

stead it reveals the structure of the algorithm so that it may be more
readily understood. The RESTRUCTURE option is useful when existing

FORTRAN programs are going to be maintained , modified , documented, or

studied. The structuring process is performed once, and the resultant

program can be listed and executed using the DMATRAN preprocessor.

FAVS replaces FORTRAN control statements with the following DMATRAN

statement constructs:

• The IF. . .THEN. . .ELSE. .  .END IF construct to provide block

structuring of conditionally executable sequences of state-

ments.

• The DO WHI LE. . .END WHILE construct to permit iteration of a

code segment while a specified condition remains true.

• The DO UNTIL. . . END UNTIL construct to permit iteration until
a specified condition becomes true.

Structured programs often use the same code more than once. FAVS

has the capability to isolate such segments of code and incorporate them

into a BLOCK construct and add INVOKE statements in appropriate places.

To make a program more readable, sections of code containing more than

100 lines are also put into a BLOCK construct and replaced with an INVOKE

statement.

If the RESTRUCTURE option is selected , no other options will be

processed .

4—29

- ~~~ .- - -  
-
~ 

-
~~

-
~~ -~ - :- 

- - -- ~~~~~~-~~~~~-- --~~~~~~~ -—--~~- - - - ~~~~~~~~~ - - ~~~~ -- - -~~~~~~~~~~~ - --~~~~~~~~~ --



-~ — - -
~~~~

The only input required by FAVS is a FORTRAN program in card image
form that is compilable. More than one routine may be submitted at the

same time. Note that the statement labels in the range 10000 to 19999

may be duplicated when the restructured DMATRAN source is precompiled

by the DMATRAN precompiler. ~~
,

The output will consist of a Statement Listing for each FORTRAN

module, as shown in the example in Fig. 4.17 for Subroutine BSORT. The

DMATRAN modules are written on LPUNCH in card image form. The file on

LPUNCH may then be put through the DNATRAN preprocessor to obtain the

indented listing of the restructured module. The DMATRAN version of the

Subroutine BSORT is shown in Fig. 4.18. -

Command

OPTION = RESTRUCTURE

Report

Statement Listing (Fig. 4.17)
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OPTION RESTRUCTURE OPTION = RESTRUCTURE

~~~~~~~~~~~~B T Q p~~~~y~~~~~

S1AT C~’E~ T LISTING S L8R0 UTI r ~t~ BS~~RT I t~, A1~1-A y

NO. L(VCI. LABEL S7ATENE I~T TE X T ,..

1 SU8I~C Ut I t sE E~~(~r T  ~ ~~~~~~~~ I
2 DLMEr.SICN ~~~~~ i o u
3 CO 1 I 2. ~
I. ( 1) • IF C ~ kHAT 1 1 — 1. •~~t .  A.-~I~A Y I I 5 5
5 - 1  21 •. • G G I G  1
~ 1 1) • SW~ LL ARR AY C I C
7 5 1) • A R R A y  C I I ~ A l-INA T * I — 1 5
6 t 1) • .J I —

9 t ~ s 2 ~ IF I J .LT . 1. 5
30 I 25 6• • GO T O 4
11 1 1) • I~ I SMALL  . L T .  A M R A Y  C ~ I

• OO~~O 3
13 1 ~) 14 • A R R A y  I ~J * L C = ~W ALL
lie s • 5010 1
15 C 1) 3 • iR R A T  C . 1 = A R R .~ y I ,j I

5 5 )  , .J — 1
1? 1 i i  • G0T’~ 1
10 1 C O U I I P 4 U L
1, RETuF~N
20 LIID

This report is a source listing uf ti t- ori~ inai FORTRAN module.
It is enhanced by indentation and staLement- and nesting level numbers.

Figure 4.17. Statement List ii~ - in FORTRAN

• 
~~~~~~~~~~~~
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$EO NEST SOURCE 
- 

- - -

2

a $UBROUTINC esCRT I N, A R R A Y
S DIMENS ION ARRAY 1 100

l t a
$ 00 UNTIL I I •GT, N )
~ • IF 1 ARRAY I I — i~ i •L(. ARR AY I I I I THEN
7 2  . •
$ 1  • ELSE
9 2  • , SMALL~~~ A R R A y I I )

10 ~ . . ARRAY I I I ARRA Y I — 1 I
2 1 2  • • e I I 2
2 2 2  • • N E X I T : O
23 2 • • 00 hHILL I NEX IT •EQ. 0 J
2~ 3 • • • IF 4 ,~ •t. I I T H EN
15 ~ • . . • IF I SMALL .LT. ARRAY C ..j ) I THEN
16 5 • • • • • ARRAY 5 ~ • 1 1 = AR RA Y C .j I
1 7 5  • . • . •

• • . • ELSE
19 5 • • a • • N ( X I T = 2
20 ~ • . • • CNO I-F
21 - 5 . . • ELSE
22 ~ • • • . NEX I T = 1
23 3 • • e ENDIF
25 2 • . £ND~HI LE
25 2 • , ARRAY I .J + 1 ) SMALL
2 6 2  • . 1 : 1. 1
27 1 • (MOlE
2$ EPIOLINTIL
29 RETURN -

50 (NO

This is not a report by FAVS, although it is the result of the
RESTRUCTURE option of the FAVS analysis. The DMATRAN listing is ob-
tained by using the file on LPUNCH as input to the DMATRAN preprocessor.

Figure 4.18. Restructured Module in DMATRAN
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5 FAVS CONSTRAINTS

FAVS imposes certain restrictions on the size of the restart file,

the command language, and the source text to be analyzed. Most of the

limitations based on size are generous (e.g., the maximum number of
nested IF statements is one hundred).

FAVS is capable of handling quite large source text files. Un—

usually large programs may have to be processed by several successive

executions, each operating on a separate file of modules.

Universal and syntax constraints (affecting all of FAVS processing)

are listed first. The remaining constraints are listed in sections ac-

cording to the option they affect.

5.1 UNIVERSAL- CONSTRAINTS

• Maximum of one card for any given command

• Maximum of 24 commas in any given command

• Maximum of 50 data base tables during any execution.

• Maximum of 250 separately compilable modules may be analyzed

at one time (i.e., total modules on RESTART file).

• Maximum of 80 characters per source card image read.

• The maximum number of DD—paths which can begin at a state-

ment is 50.

• The maximum number of statements on a single DD—path is 100.

• The sizes of the two random files LIBNEW and LIBWSP

are established using a DEFINE FILE statement in the MAIN
routine. The current sizes are 500 records (of 500 words

each).

5—1
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~ 5.2 SYNTAX CONSTRAINTS

-
- The following implementation constraints are the current ones

which must be observed:

• Each module placed on the same library jus t  have a unique

name. The first six characters should be unique.

• If any errors are detected in the source, one or more state— 
4

ments on the RESTART file may be flagged as not parsed .

• Maximum of 100 DO statements in FORTRAN program.

- • Maximum nesting depth of 25 DOs in FORTRAN.

• Maximum of 19 ENTRY statements in FORTRAN.

• Comments may not appear within statements.

• DELETE, START EDIT, STOP EDIT are not recognized.

• Switch labels stay appear only in assigned GO—TO statements.

• ** is the only valid exponentiation symbol.

• No parameter list may have more than 20 parameters.

5 3  DOCUMENT CONSTRAINTS

• Maximum bandwidth of five specified in BAND analysis.

• Only the first 100 modules on the restart file are

processed.

5.4 SUMMARY CONSTRAINTS

• Only the first 100 modules on the RESTART file are

processed.

5—2
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5.5 INSTRUMENT CONSTRAINTS

• A maximum of five testbounds may be specified .

• No FORTRAN labels between a range of 7777 and 8999.

• No routines named SPROB1 and SPROB2 .

• The maximum number of DD—paths in one module is 9999.

-
- 5.6 REACHING SET CONSTRAINTS

• Analysis is limited to modules with less than 1600 DO—paths

• and less than 3200 statements.
A

5.7 RESTRUCTURE CONSTRAINTS

• The RESTRUCTURE option is used alone.

- 5-3
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6 ANALYZER COMMANDS

A variety of coverage analysis reports can be generated from data

collected during execution of a program containing one or more modules
that have been instrumented by FAVS. (The INSTRUMENT option was dis—

cussed in Sec. 4.5.) Figure 6.1 shows the execution coverage sequence

beginning with FAVS instrumentation of a program, through the usual com-

pilation and execution (shown inside dashes) , to the input of ANALYZER
commands which then generate coverage reports; the entire sequence can

be performed in the same run.

In order to proceed with verification of the software testing, the

source text (which has been instrumented by FAVS) is compiled and exe-

cuted. At program linkage time, any user externals necessary for execu-
tion of the instrumented code must be supplied. During test execution

the program operates normally , reading its own data and writing its own

outputs. The instrumented modules call the data collection routine

which records, on file LTEST, the accumulated data on module DD—path
traversals.

Each test execution stay consist of a number of test cases. The

program identifies the end of. each test case by executing a special call
to the data collection routine. The identification calls are automati-

cally inserted at the end of main programs. Others are inserted by di-

rection of the user, via the TESTBOUND command, at instrumentation time

as discussed in Sec. 4.5.

The coverage reports are generated by a set of commands that dif-

fer slightly from the FAVS commands (Sec. 3, 4, 5); for this reason the
ANALYZER commands are presented in this separate section.

There are two ANALYZER commands, an option selection and a module
selection command. The type of report is specified by the command:

OPTION(S) = <list>

6—1
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IINSTRUMENTED
SOURCE CODE

1 
1

COMPILE

DATA I _I USER’S I
I ~ 3 3 3  EXTERNAL S

EXECUTE I
_____________ 

— USER’S
I OUTPUT

L _
~~~ J

AUDIT
I FILE

(LTEST)

~~~~~~~~~~ 

ANALYZER 
[E

~~GE

* OPTIONS • INSI, STATIC , DOCU, SUMMARY. INPUT. LIST.
OPTION • TF1~Y.

t FORTRAN OR OMATRAN SOURCE CODE. OMATRAN INSTRUMENTED SOURCE CODE
MUST BE PRECOMPILED BEFORE COMPILATION.
IF OMAT RA N IS THE SOURCE CODE LANGUAGE. PRECEDE THE OPTION COMMAND WITH :
LANGUAGE • ONATRAN.

•~ FOR MODULES • < NAME~ ~ , < NAME 2 > , ..., -c NANE,~ ‘.
OPTIONS • SUMMARY, NOTHIT . DETAILED.

Figure 6.1. Execution Coverage Sequence

I
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<Ust> may be one or more of the thr~-~ op tiuns: SUMMARY , NOTH IT , or
I)ETAILED.

If the DETAILED option is specified , then the OPTION command must

he preceded by one or more modu1~- selection coimnands :

FOR MODULE(S) — (< name-i> , <name-2> , . . .  <name—n>)

<name> is the name of the module (subroutine, function , or

program).

A maximum of 100 modules may be specified at one time. More than one

m odule selection command may be used to accommodate all specified mod-

ules . The DETAILED reports will be generated only for the modules named

in this command which have been both instrumented and invoked .

Since the Coverage Analysis program records execution trace data

in internal tables, the amount of data recorded is limited by table size.

The limitations are given below:

Maximum number of modules to analyze 100

Maximum number of test cases 10

Maximum number of DD—paths t- - analyze 2000

Maximum number of DD—paths nut traversed

in any test case 1000

6—3
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6.1 SUMMARY

The SUMMARY option produces a report which summarizes testing cov-

erage for all instrumented and invoked modules. Figure 6.2 shows a sam-

ple SUMMARY report, which lists the following information:

• Test case number

• Module names and numbers of DD—paths

• Number of module Invocations, number of DD—paths traversed,

and percent coverage for this test case

• Cumulative number of module invocations, number of DD—paths

traversed, and percent coverage for all test cases

When multiple test cases are involved, the SUMMARY report shows data
from the current test case and the inunediately preceding test case.

When the end of the trace data is encountered, a cumulative summary of

all test cases is produced (Fig. 6.3).

Command

OPTION = SUMMARY

Reports

DD—path Summary (Fig. 6.2)

Multiple Test Summary (Fig. 6.3)

4
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ANALYZER Commands
OPTION • SUMMARY OPTION - SUMMARY

THIS PAQE IS BEST QUALITY PBdACTZ~~Jq~1jPIW~M O(~PY 1IW.~ ISHED TO D~ c ~~~~~~~~~~

_ ___ _ .
I I-
$ * $U N N * I Y •  .INI; lI S T S  C u p t , s A t  l v i  S I j U N A I T

. 5  & I

,($t IIC*L 111151 * S~ I NUPSIN Cl S.C PA IN; PCI CCIII I IIt#SCRou 4apL 5.0 P1115 * Ja$CC*rZoNj 71*VEIA (0 COVCI *AC I OF If 11$ IIIVCC*TIO”$ TI *v(AI (D CS11CIA$(
.a.USI r auau.auaIu.u.a suua.u. , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ auISuSsauu$aa.u.ISSSSaSSSBUS$SSuuSSuSISIuIu,ISSSS

NAZI a a u s a  a a a.e,
Cl ass 5$ 12.4$ 7 1 II

ISALLIS Ill II aa.a7 I, 14.14

mu.. ..a...snuu....u.. suouu J.uu,u.,uu. ..u.usuuuuuu. .n..su.s..uuI PS•S..uS~ .Oafl O8flI *SuaBSSuu USSSUSflS SSfl Bu~ f lSS

A
PA IN $ I 33.11 S a
CLASS II $ $7 $7. 71 5 7 IS SI NS

ISAL LIS aSs II 17.43 S IS $4. 14

,..a .~~~ ,s.fl.aas.m..nsaan. , ....,..u ..s......sus. .......u.u.........a. ...u...... .s.u.uua suuau esuuSuuaaeuSuunus ..su uua

Figure 6.2. DD—Path Summary (with the Immediately Preceding Test Case)
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ANALYZER Commands
OPTION — SUMMARY OPTION — SUMMARY

THIS PA(~E IS BEST QUALITY P kOTI~CA~~~
7~~~ OI~?1 J ~~~ LSHED TO DRQ ~~~~~~~~~~~~~

....fl. s.fl. .s.sUo. .o.flfl .I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- I I I
I I $ 1 1 1 1 1 1 ? . .  .S N I S  T E S T ,  C * I I U L I T & V $  5 1 1 5 1 * 1 ?
I I - - I

TEST I lICI.ULI P1N1441 OP - 
ISIJ AICI OP 140 PATN * PCII CCII 11.1011

CISC I NINE 0.0 PAiNS ftIVOC$TIO4$ 11*4(1440 101(11441 II TESTS INVOCIIICIIS 11*441110 COV CIAOP
•1~~~ S.I ,....fl.......s.. sIAfl• .fla..t...,,,, .flS.fl.fl.fl ...s..s. ISUUBU.SUUS..USSSSUSSSUB•S*SSSUUSSSAIS~~SI• fl•*

1 1
I NA Il I $ 5 11.67 a * S 44.4?
$ CLAS$ 55 p S i.e. S S 1.15

I IIALLIS s la S a l l  a I a l e
RSSS.aI

I I  -
S II*$N I S * 53 *3 $ a a 44.17
I CLAsI ii I SI $4.10 S 1 II I’ ll

* SIALL$5 ala IS 311.45 1 IS 11.41
I I

•flSSS• SSfl ISSSSS•Sflfli flSS.S,flSflflflUS ~~•%SS,flSaUUn,.Bi a.n....s ....s.S _ _ , .5.. asfl000s S.
I I  -

I U lIN a S I 11.3$ $ I I 44.6?
I CLASS IS a S l.SI I S II 55.1$
I S$ALLSI 151 1 S.44 S II $4.54

I .
I .
S .

I I
PAla I I Il ls I I 5 11.5?CLASS IS $ IS $1.61 i a, •i.*e
ISALLIS 15$ - 

5* 55.5$ 4 $0 55.115
...fl S nSAS...S..flS.... ..Sn.I flS.~~SUeSnflSflI•Il,flflflssfl... ..l WUS0000.fl flflflaflAaflflSflfla.n.fln.

PAIN $ e a S3 43 a. a a
CLASS IS $ 17 S7~5$ *5 1 I?
ISAUS, 351 II 11.75 15 11 55.41

fl...Sn na.fl. n.n ...fl ....n al •sS.S•SUSflfl.SflSflUflSn ea.... ..I flflm.1 ..S.. fl.a.an 0000flnofl.

Figure 6.3. Multiple Test DD—Path Summary
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6.2 NOTRIT

The NOTRIT option requests a report which lists DD—paths not exe—

cuted for all instrumented and invoked modules. Figure 6.4 shows a sam-

ple NOTHIT report, which lists the following information:

• Module names .

• Test case number

• Number of DD—paths not traversed, for this test case and for

all test cases

• DD—path numbers not traversed for this test case and for all

test cases

Command

OPTION = NO THIT

Report

DD—paths Not Executed (Fig. 6.4)

6-7

- 
~~~~~~~~~~~~~~~ J__ — 

- 

~~~~

--

~~~~ 

1-~~ -

— - —---- —~-— — ----- - - - - -—--- -~~~ -- —- -- ---— ~~~~_ __i 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — A



~~~
, 

_ _ _ _  

--

I ,.’

ANALYZER Command s
OPTION = NOTII IT OPTION — NOTHI T

TH IS PAGE IS BEST QUALITY P LCTI(~4B~~FHQM O~PY J ~~L~HED TO D1~Q ~~~~~~~~~~~~~~~

**Z 3ZZ3* $I Z3Z3SZ3$ S5 3,S5S5IZ3II:Z~~ISZ: I~~~~ : 5 Z $3~~~S Z 5  Z S $ _ I f5S ZZ Z I 0 $ 0~~~Z

~GC IJLE I TEST I PATHS 1 L IST OF DECISION TO CECISI ON PATHS 1.01 £XLcUTE~
lIA IS E I ~~~ bCt~ I N OT H IT I

53 II 4 1  3 315 :1 UZIa: Z*$*~~~ *3 5:5: 31 :: z :  :53155
(15*15, ~~1 10 1 2 ~ 1 2

- 1 C I ~MUL I 1 1 2

(CLASS ) 2 10 1 71 1 3 ~ ~ 7 10 12 13 14 15 16 17 18 19 20 21 22 24
32 3i. 3~ 36 37 3* 39 40 ‘e l. ‘2 43 45 48 50 ~1 52 ~3
62 6~ 6~ 67 68 70 7i 73 7’s 76 7? 79 80 8~, 62 85 C’s
88 89 9u 9j 

~2 S3 94 95 96 97 98
I CLJISUL 1 41 1 5 6 7 10 17 28 32 3’. 36 37 38 40 41 ‘12 43 ‘IS 48

53 59 62 47 68 70 71 77 79 80 81 82 83 8’. 65 86 92

a

Figure 6.4. DD—Paths Not Executed
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6.3 DETAILED

The DETAILED option command selects a report which shows a break-

down of individual DD—path coverage. A single testcase report like the

one in Fig. 6.5 is generated for each specified module which was instru-

mented and invoked. Figure 6.6 shows the cumulative report, which is

generated after the Individual testcase reports. Both provide the fol-

lowing information:

• Module name

• Test case number

• List of DD—path numbers, with an indication of those which

were not executed , a graphical representation of the number

of executions, and an itemized listing of the number of exe—

cut ions

• Overall module coverage data

Command

FOR MODULES = (<name—l> ,<name—2>,. . .<nanie—n>)

OPTION = DETAILED .

Reports

Single Test DD—path Execution (Fig. 6.5)

Cumulative DD—path Executions (Fig. 6.6)

Rule

1. Maximum of 100 modules names specified.

2. Repeat the module selection command as necessary ; e.g.,

FOR MODULES = (<name—i> ,.. .,<name-i>)

FOR MODULES = (<name—i+i> ,. . . ,<name—n>)
3. The module selection command must precede the DETAILED op-

tion.
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ANALYZER Commands
OPTION — DETAILED OPTION = DETAI LED

THIS PAGE IS BEST QUALITY P1U~ T1~CA,B~*
_ O . .  QQPY ri~~asa~D TO r 1uç ..__

~~~~~—

NEC OND or CLCL SION TO DECISION (00 PATSI l EXECUTIO N

NODULE sCLASS $ TEST CASE 40. 8

00 PATH I PgO. NUT EXECUTED I NusoLA oF EXECUT IONS NORISALI ZID TO M A X I M U M I I NuMBE R OF
NLMELR I I 20. ‘40. 40. 80. 100. I I EXECUTIONS

I I
1 1 1 I 1 1 1
2 I 1 1 2 1 1

- 3 I 3 00000 1 x I
‘4 i I ‘. I 1
S I 5 00001 1 I

.•.  I ... 00000 1 I I
7 I 7 00000 1 I
C I ? * S K I I A X X X X X X X X A X X X X X X X X X X X X X  I C I 48
9 1 * * * X A X X * X X X  I 9 I 18
10 1 10 

— OOuoO x i
11 I 5 *1* 1 11 I I
12 $ *15,15 * I 12 I 10
13 1 a i 13 I I
II I ) 1 * * J C X A X X $ I X X X X X X X X X X K I X X X X X X X X X X * X X X K X X X X X X X X X X X X X  1 1” 1 81
15 I 1511 ,1 - I 15 1 6
16 I I X X * X * X X X X X X X X X * X X A X X X X X X X X X X * X X X X X X X X X X X X X X X X  1 16 I 73
17 I 17 00000 I I
18 1 I I 18 z a
19 1 1 1*5* 1 19 1 7
20 .~~~ 20 00000 1 1 1

S

S S

S S

69 I 1 1 69 I.,Q I 70 oaooo x I I
71 I 71 00000 1 1 I
72 I I 1 72 1 1
75 1 I 1 73 I 17I I 7~ 00000 1 1 1
.. . I .. . 00000 1 ... ... ... I
98 I ge 00000 I I I

TOTAL NUISBEN OF 00 PATH ESE CUT IO NS • 1122

TOTAL OF 61 NOT EXECUTED EXECUTED 371 98 PERcENT EX ECUT ED 57.76

Figure 6.5. Single Test DD—Path Execution
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FAVS processing is controlled by different types of segment corn—

mands which are listed below. Appendix B presents a complete descrip-

tion, in alphabetical order, of the FAVS segment commands .

• Library Commands

NEW LIBRARY = <name>.

OLD LIBRARY = <name>.

R/W LIBRARY = <name>.

• Start—up Commands

FILENAME ,LOC=<file—nuinber> .

FILENANE ,PUNCH=<file—number> .

LANGUAGE = FORTRAN/DNATRAN .

SEGMENTS.

START.

• Process Option Commands

INSTRIJNENT ,TESTBOUND ,MODULE ( name ), STATEMENT = <number> .

STRUCTURAL , COMPUTE = FULL.

STRUCTURAL, JUNCTION = ON.

• Module Selection Commands

NODULE = ( name ) .

FOR MODULE = (<name—l>,...,<name—n>).
END FOR.

FOR ALL MODULES.
END FOR.

A-2
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• Process Execution Commands

ASSIST ,REACHING SET ,TO = <DD—path number> ,
FROM = <DD—path number> , {1TERATIVE}.

BASIC.

BUILD ,DMT

BUILD ,PREDICATE.

BUILD ,PARMETERS.
- BIJILD,CROSS.

DOCUMENT,BANDS.

DOCUMENT ,BANDS = <number>.
DOCUMENT ,COMMONS ,PRINT = FULL .

DOCUMENT ,COMMONS ,PRINT = PART.

DOCIJMENT ,COMMONS,PRINT = SUMMARY.

DOCUMENT, CROSSREF.

DOCUMENT , INVOKES.

DOCUMEN T, MATRIX ,LIBRARY.

DOCUMENT , READ.

INSTRUMENT.

STRUCTURAL .

• Standard Print Commands

PRINT ,DDPATHS.

PRINT ,MODTJLE.

PRINT , PROFILE .

• Run Termination Command
END

A- 3
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A.l LIBRARY COMMANDS
The LIBRARY commands define the name and status of library to be

used by FAVS.

• NEW LIBRARY — <name> is implicitly generated by default when-

ever ~n OLD LIBRARY command is not supplied. It causes a

new library to be created during BASIC and STRUCTURAL pro-

cessing.

• OLD LIBRARY = <name> informs FAVS that an old library is be-

ing supplied, so it is not necessary to execute the BASIC

and STRUCTURAL steps for the current run.

• R/W LIBRARY = <name> informs FAVS that an old library is be-

ing supplied and that additional source will be added to it.

If a LIBRARY command is used, it must be supplied before the START com-

mand.

A.2 STARTUP COMMANDS

The FILENANE ,LOG = <file number> command Is used to direct the ac-

tivity log produced during FAVS processing to an appropriate file.

The LANGUAGE = <name> command identifies the language of the

source code to be analyzed. The possibilities for <name> are:

• FORTRAN (default)

• DMATRAN

This command must precede the START command.

The SEGMENT connnand causes the segment commands generated from

user commands to be written on LOUT .

The startup command terminates the library description and m di-

cates the start of processing. The command is:

START.

A-4 
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- A .3 PROCESS OPTION COMMANDS

Processing steps STRUCTURAL and INSTRUMENT have option commands
which define the action taken when the process execution command is given.

The process option commands follow the START command and are followed by

the appropriate process execution commands (see Sec. A.5).

A.3. 1 STRUCTURAL Option Commands

The following commands generate additional structural information

during the STRUCTURAL analysis. They are never used with any option

other than the RESTRUCTURE option.

STRUCTURAL , COMPUTE FULL .

STRUCTURAL, JUNCTION = ON.

A.3.2 INSTRUMENT Option Commands

The following command is used to identify test case boundaries in

instrumented source code:

INSTRUNENT ,TESTBOUND ,MODULE = (<name>) ,

STATEMENT = <number> .

The <number> is the FAVS number of the statement at which one

testcase is to end and a second is to begin .

A.4 MODULE SELECTION COMMANDS

Many FAVS commands require specification of the particular modules

upon which computations are to be performed. Some of the standard print

commands require this , for example. Commands are available to select a

single module , a subset of modules, or all modules in a library . If two

or more versions of a module appear on a library, the last one entered

on the library will be selected .

A .4. 1 Single Module Selection

The following command selects a single module:

MODULE = (<name>).

--
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All subsequent commands (if they refer to a specific module) are applied

to this single module. There can be any number of MODULE commands.

A.4.2 Selected Module Iteration

The f ol lowing sequence selec ts a subset of  modules, by name, and

iterates a block of commands (which cannot contain another iteration)

once for each specified module:

FOR MODULE - (<name> ,<name—2> ,. . . <name—n>).
(commands)

END FOR.

A.4.3 All—Modules Iteration

The following sequence selects each known module within the cur-

rent library and iterates a block of commands (which cannot contain ano—

ther iteration) once for each known module.

FOR ALL MODULES .

(commands)

END FOR.

A.5 PROCESS EXECUTION COMMANDS

The process execution commands for the FAVS processing steps are:

ASSIST ,REACHING SET ,TO = <DD—path number> ,
FROM = <DD—path number> , -(ITERATIVE }.

BASIC.

BUILD ,DMP

BUILD,PREDICATE.

BUILD , PARMETERS .

BUILD , CROSS.

DOCUMENT ,BANDS.

DOCUMENT , BANDS = <number>.

DOCUMENT ,COMMONS,PRI NT = FULL .
DOCUMENT ,COMMONS ,PRINT PART.

DOCUMENT , COMMONS , PRINT = SUMMARY.

DOCUMENT ,CROSSREF .

I
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DOCUMENT , INVOKES .

DOCUMENT ,MATRIX , LIBRARY.
DOCUMENT , READ.
INSTRUMENT.

STRUCTURAL.

Each of these commands (except for BASIC and BUILD , PARMETERS and BUILD ,

CROSS and DOCUMENT ,CROSSREF) causes execution of the processing step on

-
. 

a previously selected set of modules. The exceptions cause the process-

ing to apply to all the modules in the library.

A. 6 STANDARD PRINT COMMANDS

The standard print commands provide the means to generate formatted

output of FAVS internal tables. These print commands are universal; i.e.,

they can be used in any processing step . The standard print commands are

of the form:

PRINT , <table—name> .

where <table—name> is DDPATHS, MODULE, or PROFILE. For a PRINT command

to be accepted, a set of modules must have been selected with a module

selection command (see Sec. 4.4).

A.7 RUN TERMINATION COMMAND

A FAVS run terminates on the END command , which provides for cor-

rectly closing any files.

The run termination command is:

END.

4.8 ORDER AND USE OF THE SEGMENT COMMANDS

The segment commands should be used in the order in which they

have been presented in this section. The LIBRARY commands (if present)

are f irst , followed by the start—up commands , etc. The run termination

command is always the last command .

A-7
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Each of the twelve different FAVS repor ts that can be generated by

the OPTION command is listed along the top in Table A.l. On the lef t

side are listed the segment FAVS commands in the order they are needed

to generate the report named at the top of the column. For example, if

the user wants only two of the five reports produced by the DOCUMENT op-

tion, this table shows which segment commands must be used and the order

in which they should be placed.

The module selection commands must be supplied by the user. (See

Sec. P.4.) A module selection command is required only for following

commands:

BUIL ,DMT .

BUIL ,PRED.

STRU .

PRIN ,MODU.

PRIN ,DDPA .

STAT .

DOCU , INVO .

DOCU, BAI~D.
PRIN ,PROF.

A-S 
-

-

~ - N  ~ - \

-— 

_$
_

_ 
~~~~~~~ -~ 

‘

-

~

-- - - - -—

~

--- -.-~~~—~~-~~~~~~~~ - - J
—9--——-— - 9- - —9- - -  —~~~~~~ ---9-- —- --9-- ~— -9-~~ -- —-9—-- --



-- — - - -
~~~~~~~~~

~ ~~ • • •
~~~~~

-4
• • • • • • • •~~9,

‘a,

U,
~~~~• • • •

0
V)

N
0

• • • •
N z

S

~~ ~~~~~~
• • •  • •

~~~~z ° S
N

-4 
0 ~~

;
• • • • •N

- -

• •~ 1 ~~o -V
— I-. -9, Z0 vI A. uo — ; — — — — — — — - - - — — — —— - - —— — — — — -  

.~Q 
~
. SI

z S

• •~~~~ ~

N ~~~~~~~~~~~~~~~~~~ — —  _ —
Ct)

‘a.
I • • • I I •

1-9,
5 3 0

• • • • ~ 0

A. 93
I I

= z VI -
— 9’ 9,

— = C
• —~ A. 5. 1-.

9, 53 9, 0 ~~ 5. 9 7 0 I-. >1 )~ C —I — C  9, SI 0 0 -~ < SI ~ 0 C 14 9, 14
Z 7  1 ~~ 5. 5. U 0 —. SI A. 9, U U SI U SI C

C
9, .3 .J .1 .3 T. VI 9, l- 7. I~ La -~ —9, — U ~a .— U U U - U

S S S S S S

A-9

- - —~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -n -- ~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~

-9 — --~~~~~~— - - — ---9 - -  - -  — - - -  --—- --~~~~~~~~~~~ -— 9 -- -  _ _ _



- - - ~~~~~~
. ... . .~~~

~~~~~~~~ ~~S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --9--- - - - - - 
- -

I

APPENDIX B

DETAILED DESCRIPTION OF FAVS SEGMENT COMMANDS

p

- B—i

___ 
______  -—-

—9---- . ——
-~~~~~~~



ASSIST ,REACHING SET ,<specs> . ASSIST ,REACHING SET ,<specs> .

Description

This command is used to analyze the flow required to reach a par-

ticular DD—path according to the items in hte specification list. The

reaching set consists of all DD—paths which flow between the beginning

and ending DD—paths. There are three types of specifications which may

be present in any order but must be separated by commas:

TO <DD—pat h number>

FROM = <DD—path number>

ITERAT IVE

Thft path for the reaching set (i.e., the target of flow) is named

by the (required) specification TO = <DD—path number> . In the absence

of the FROM = <DD—path number> specification, the flow is assumed to

start with the first executable statement in the module. The FROM

specification allows the user to identify the DD—path where flow starts.

The analysis begins with the first executable statement on the DD—path.

The (optional) ITERATIVE specification allows the user to control

the set of DD—paths in the analysis. If ITERATIVE is not specified, all

flows which include iteration are suppressed in determination of paths

of control. If ITERATIVE is specified, the flows include iteration.

Rules

1. Maximum of 100 DD—paths per reaching set path.

2. Maximum of 100 outways per decision.

3. Maximum of 1600 DD—paths per analyzed module for

reaching set.

4. Maximum of 3200 statements per analyzed module for

reaching set.

5. Maximum of 200 statements in reaching Set.

B—2 

--- - - - - - ——- --9 -- - - - —-~



Fr~T _,~ ~~~ - 

-7 -- -9-- - 7 — - -  

9 

—7 — - 7
— 

~~~~~~~~~~~~~~~~~~~MUU~~~~~~

ASSIST ,REACHING SET ,<specs> . ASSIST ,REACHIN G SET ,<specs>.

Sample Output

SCACIINC itr ANA~.YI!$ euuoirnwe Ct.AIS ( K, ITYP )

NOII-ITERA?IVC D~kCNING SE? FKON DO—PATH $ TO DO-PATh 40

COPATHS ZN REI~CIUNG SF.?
8 9 18 11 12 13 14 35 17 18 22

23 34 25 26 27 28 36 39 48 43 44 47

SOURCE CODE 18 RE ACH ING SET

73 1 1)
74 ( I) . I? ( .3CN .EQ. KBC.NK ) ( 8— 9)
75 ( 2) . . C0T0 26
76 ( 1) • IF ( JHOL. L ) 12 , 12, 7 ( 18— 12)
77 1 1) 7 • DO 8 1. — 1, II
78 ( 2) . . IF C JCH .EQ. RDCC I L ) ) I 13— 14)
79 (3) . . . cOi~O 1 O8$ I 3) $ • CONT1NU~ . I iS— 36)
81 ( 1) • II ( JhOt.L — 1 )  11, 11, 9 ( 17— 19)

64 1) ~. : ~~~ — JI ~~tL + ~65 1) • GOTO 25
i i Ii • .motg. — a -

47 1) 12 • II’ I JCII .EQ. XLPAR ) ( 23— 23)
88 2) . . GOTO 2O
89 1) • IF C JCH .CQ. KRPA R ) ( 24— 25)
98 2) • . GCTO 18
91 1) • IF I ~CH .EQ. KCMA ) I 26— 27)
92 2) . . GOTO 22
93 3 ) • II ( JC II •EQ. REQ ) I 28— 29)
94 2) . . G0T0 23

10$ ( 1) ~. — JSW — I101 I 1) • IF I JSW ) 19, 19, 25 ( 34— 36)

384 1 3) 28 . JSW — .35W + I
185 ( 1) 21 • . IHOL L — 1
1~6 ( 1) • GOTO 25
101 ( 1) 22 • 1? ( 3 5W )  38, 38, 21 4 37— 39)
389 ( 1) 23 • I? I 358 ) 24, 24, 32 ( 4Q. 42)
309 ( 1) 24 •
110 C 1) 25 • IF ( ISW ) 26, 26, 27 ( 43— 45)
111 26 CONTINUE C 46— 47)

— ~e p _  e e nn en m m en nefln 

THIS PLG~E IS BEST 
QUALITY P1~ACTLC~~~1
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BASIC BASIC

Description

The BASIC command causes BASIC syntax analysis to be executed. The

action performed by the BASIC command is the construction of a new library

containing a module descriptor block, a statement descriptor table, a

statement table, a symbol locator table, and a symbol table f or each
module on the INPUT file. The output is written on the file LOG and may

be obtained by using the command-FILENAME, LOG = <file name> to equiva—

leace files.

Rules

1. See syntax constraints in Sec. 4.2.

2. Maximum of 250 modules can be on the library.

Sample Output

FIRST PASS OF ~~~ MOCULE BEGUN
C L R REt ~T Cpu TIME .262
SOURCE TEAT M QCII ICO FO~ SYSTEM INPUT
FiR ST PASS CF ~iEw MGCU LE COt~PLET EU
CLA REN T CPU TIr~E .266 TIWE SINCE LA ST CHECK .003

SLCO~iC pASS OF NE~ MCOU~.C UL GL N
CUR RC~~T CPU TIME .266
(MAIN ) IS M3~~LLE Ir4~ PRCCESS EO
STA TEMEN T 6L.OCI~S At ~D ST NTL M Cr4 r C ESC RI PTO R BLOCK S GE~4ERAT (D

- SECONC PASS CF I~L’W MODU(. L. CU MPLETL O
Cl.RR~~~T CI’U Tj r ~E = •~~~ 3 TIME SXN C F LAST CHECK .018

T h IRD PA SS OF NE~ ~rOCLjL.E BEGUN
C’~R RE~~T CPU T1..~C •~~8 +
~~~~~~~ TA ~GLE I3L0C~sS GE i~LRA TLO
INTEH. ST A I L M E F I I1 P~~r ’ .1CR G~~NER4hTCD
THIRD PASS QF ~~~ ~OOuLt. CCMPt.CTC O
CURREr ~1 cru TI~~E •290 TiME SINCE LAST CHECK .007

i~i~iTY

~~~~ ~ro i~~

B—4
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BUILD,DMT . BUILD,DMT

Description

This command builds a Dependent Module Table for each module

specified by a module selection command. The table contains the names

of modules invoked, the statement number of the invocation, the number

of times a module is invoked , the length of the invokee’s name, and

whether invokee is an internal procedure (i.e., a DMATRAN BLOCK) .

Rule

This command must be used with a module selection command ; other-
wise, the table is biilt only for the last module on the library .

This command must precede any of the processing execution corn—

mands with one exception; it should follow the BASIC command.

B—5
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BUILD ,PREDICATES . BUILD ,PR.EDICATES .

Description

This comamnd builds tables containing information about the pred-

icates in a module; i.e., the length and origin of each predicate.

Rule

This command must be used with a module selection command ; other—

wise, the table is built only for the last module on the library.

This command must precede any of the processing execution com-

mands with one exception; it should follow the BASIC command.

B—6
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EU ILD IPARMETERS. BUILD , PARMETERS.

Description

This command generates information about parameters (number , lo-

cation, etc.) and stores it in tables in the database library. All

parameters encountered in any of the modules are included in the table.

Rule
This command must precede any of the processing execution commands

with one exception; it should follow the BASIC command.

No module selection command is required. 
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BU ILD I CROSS. BUILD , CRO SS.

Description

This command builds the Symbol Cross Reference Table which lists

symbols encountered in any of i . .~ modules on the library. The following

information is stored with each symbol:

• Original symbol entry

• Names of modules containing the symbol

• Statement numbers where symbol occurs

• Use of symbol

Rule

This command must be the last BUILD command if any others are

used. It follows the BASIC command, but precedes all the other process-

ing execution commands.

No module selection command is necessary.

8—8
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DOCUMENT, BANDS. DOCUMENT_, BANDS

Description

This command has two forms:

DOCUMENT ,BANDS . or

DOCUMENT ,BANDS = <number> . (DEFAULT <number> = 5)

The outcome of this command is a “snapshot” of the position of the

selected module within the intermodule hierarchy. The sample output

shows an example of the BANDS report. To the left of the selected

module is shown the structure of the calls to the module; to the right

of the selected module is shown the invocation structure emanating from

the module. The number of bands is the width (in each direction) of the

structure displayed . Up to five bands may be displayed on this report.

This report is useful in determining the extent of intermodule dependence

to several levels. Modules which are called from only one other module

are potential candidates to head a segment for overlay purposes.

The modules listed under column —l call the selected module di-

rectly (STRUCT in the sample output below), while the modules shown

under column —2 call those in column —1, etc. Modules listed under

column 1 are called by the selected module (CONT , KEMPTY , and PUTF~N

in the sample output), while those under column 2 are called by those

listed under column 1, etc.

Rule

Maximum bandwidth is 5.

Sample Output

V.VACITZON aa,Ds $&‘I~QI~TJNC F ULCOJ , ~ I.AUI. ~
TC LCV(I. 3
tAVC*. —S —, -a .~~ 1 3 $ 5

FU~CON$TlUCt CO.Y
CONI~~. Ic—PT,

p.c6NP
PU’,,,

IldICh i
p0.1.0
,c,c.u
1.,,.,

B—9
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DOCUMENT_, COMMON S,PRINT-FULL. DOCUMENT ,, COMMONS, PRINT-FULL

Description

This command generates two matrixes. The Library Common Block

Matrix lists all the common blocks encountered in any of the modules

in the set that was analyzed. An “X” indicates that at least one of

the variables in the common blocks was used . An “0” indicates that no

symbol was ever referenced in the module.

The Library Common Symbol Matrix lists all the symbols in each

of the common blocks . The number of the common block (as assigned in

the first matrix) is printed to the far left of the name of the symbol.

Sample Output

The output from this command includes all COMMON symbols; thus the

report generated by the command DOCUMENT ,COMMONS ,PRINT=SUMMARY (page B—l2)

is a subset of the PRINT FULL option.

The FULL option report Is used to identify COMMON variables which

can be removed from COMMON blocks . The entries in the COMMON symbol

matrix for unreferenced variables are “0’s” for all modules containing

the COMMON block.
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DOCUMENT,COMW)NS PRINT—PART ~~~~~~~~~~~~~~~~~~~~~~~~~~

Description

This report lists all modules and all common blocks encountered.

An “X” indicates the presence of that common in a module. —

Samp~Le Output

CCMMOI~S MATR IX

L iBRAR Y COM MON BLOCK MATRIX

. ~~e5 a = 5 e~~ 5 5

CS. * • *
0 * * WODLj LC * C C ~ F K .M P’ P S *
~ * * a 0 0 x u C.A 0 U T *
~~~• a P g N A~~~~M.i~~ T R *
0 * a a 7 T K C P.11 £ F U
N~~ S S R  P O T .  ~~T C *

a a * L L N Y. C N T *
* S *

O * C O M M O N * *  S
5 5* • *

1 * A C NG ;; : —-——-—-- ;

2 a CAROS a x  x. a
3 CCI.STN X X X. X X *q * FORTNN * X X  • X X *
~ * INTERN *X  X • x x .
6 * In VOKE * X - X *
7 * RECNIZ ~~ X .
a * SESC *~~~ .
‘i a ST A CK • .~ •
10 * STATE * x -x • x X
11 * STYPE •X •
12 * TRACE *x  • x
l3*~~JSCOPT S X X  X. X X .
1~.*~~ ARNIN a X  . *

•
e e eee e a_ s
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DOCUMENT , COMMONS ,PRINT-SUMMARY DOCUMENT, CO~*~)NS, PRINT-SUMMARY.

Description

Two matrices are produced by this report. The first one lists all

common blocks encountered in any one of the modules In the set which

was analyzed . If at leas t one symbol was used, it is indicated with an

“X”. If no symbol was ever references in the module, this is indicated

by an “0”. Routines from which a common block may safely be removed

are easily found.

The second matrix lists only the symbols which are used by some

module; the number of the common block in which it is found is printed

to the left and corresponds to the number given to the common block in

the first matrix. This report is an excellent aid when changes are

being made to a software system.

Sample Output

L1*AAIT C ON I ON UL O CI 11715I L1$~APT C01 01i ITI SOL 1*1*1*

C . .  a • c . S  S • •
• a S POCU~~ • C C C P 1.1 p p $ • 0 a • N00v~C • C C 1 1 3.3 P P $ 5
3• . • 0 0 $ l i L.A C ~~~ T~~ 

P S  S S 0 0 I ~~~~(.A C~~~~~~ 5
I a  I • N N A i .N.l~~~~7 R s  M S  I

— • l T . C P.a F u .  1 • • T T I C P . N ( F , I a
3 5  • ‘ 3  p a t .  . t c.  N ’  — •~~ P I T .  • T C 5

• I — ‘  1 . N T .  C N T S  S 5 I L 1.3? . C I I ’
3 • • . • ‘. S • • •
• S C C P N O N . e  • 0 5 1, 1 3 01 . . .  .

• S. S S 55 . S

* • *CCTM s o  • I • lcCP S 0 5

3 5 1130$ a ,  •. • I$ S ZNCO3 S 0 0 ~ —
• I CCII TI . 0 *  *. 3 * 5  1 • IN$TIk •
N S F0*Tdffi S O N  • * 0 5  tI s 1t,•C • 0 • 0
N ‘ZNICAN •i 0 • IS. AN ‘ MACCL a N • ~
• ‘ SNYONC • 0  • A s  ~ S ICLOTh S * •
7 • NCCNI3 S 0 . S IN S 1153 a U • II —
• •IC$( S C  . S 3J S 3 5 $ F 7 ~ a 0 0. ~~~~.
I I STICI .5  • N . 1 S 1 $ T M t  • 0 •
IS a STAI C . 3  3 • o~~~. ~ZI LIIC . * 5  ~ • c v —
1$ • $7711 • 0 • 0 5 4 • LII a e u. v u
31573*11 .3 • a • 1S s 1.C31Ts S 0 • 6 0 s
S I S IiSC OP t 5 1 0  5. I N S  20 5 1.53315 a 0 • 0 0 ’
1S S 3*3551 • 0 • • 13 5 1.11.1.80 S 1 0 • 5 5 5

* 1 1 5 1 .181 • 0 • c u e
$55LPC51 .T • a • c u e

1.15130 AN • L$t*CI • 3 5
10 .1.7711 a S • j u e
13’ L,,’ .FaI . 0 0  0 d O S

CCPPOI$ 1$. P001.1.1* 13 5 L1.NIUT ‘ 1. 0 0 0 o .
* I S IiITh • a • o u —

I 5, II 1.1*17 CP.C 1” I0~ PCFLR C~.CC5 $3 • taLTI. S • Ii S
• .2 35 $71101. C~ 1m MLPL IIIJSCI.5 IA • 3*11.1 • 0 • a •

I 5 31*1(3 • 5 j  5 • 0 0 5
*1Ml0~ $ 5$. MGCu~.I~ 

13 S 15108? • 0 0 0 a a —
I •M.I1.C$ • 5 • 5 55

I I) $71151. SC? 435 USED A • .8501 a ~ —
o •) $TPU0L 31.81,1 ~LT ON USLO Al S 3111.03 5 0 • $ a
5 •) $yp5Q~ 81.1 SkI.? *5 5 P.0535 . C  a
U 5) $71101. 7,51.0 CIII.? ii S 3$7*T~ 5 I 0 • 0 0 5

C .~ $11801. £IkSVILCA CEC ICM CIL*1D~ ONLY - 

I a) $YPIOI. 2$ AN 373*?

IS EES’I ~~L~~~CA~~~
?UIS PAG~E ~‘O DDC B—l2

4 -  - - 

4

-~~~~~
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DOCUMENT, CROSSREF. DOCUMENT, CR0 SSREF.

Description

The outcome of this command is a cross—reference listing of names

in the entire library and their usage. The names listed are all items,

files, switch names, labels , and subprogram names.

Rule
A maximum of 100 modules can .~~ used in cross—reference mapping.

Sample Output

CMOSS REFEHENCE

~~ NERAL CROSS REFERENCE LISTING

MODULE S INCLUDED
CON TAL
CONT
EXAM PI .
FU LC ON
KEMP TY
M A IN
MO vE~.D
PU IF T N
STRUCT

ST MBOL NODULE IJSEDISCT,CEFINITION * INDICATES SET , C INDICATES CCFINTTION
A CY1 CONTRL 172
A CT2 C0NT~ I. 174 -

A SSIGN STRUCT 180
BGSCAN CQNT$L 168
CUNTRL CONTRL. 1

MAIN 2
CONT CO N T 1

FULCON 1’,
STRUCT 86 103 124 153 165 202 236 258 262 292 303 306 3i+ 5

EI+OCR CONTRI . ies
EI4ROR STRUCT 53 107 111 113 128 130 169 171 213 217 219 01+0 249
£XA MPL EXAM PL 1

MOV EWO 33
FIJLCO I+ FULCON 1

STRUCT 81+ 101 122 137 160 199 234 255 275 298
Gt.P~ASS STRUCT 341
GENGO STRUCT 369
GENLA 8 STRUCT 73 81 85 98 102 123 139 141 149 152 161 164 195

281 283 291 299 302 305 339 340 357 360 371
GE NV AR STRUC T 179 208
GITST N CON TR L 169
8010 STRUCT 82 99 150 162 196 232 278 300 393 358
IA RRY1 MOVEWO 1 23C 29*
lAR RY NOVEW O I 22I. 29
ICONT CONT 240 25C 250 250 250 250 250 25C 250 28
ILOF CONTRL 290 165 180

KEKPTY 50
IERROR STRUCT 92. 93 94* 95 110 120* 121 127 158. 159 168 i9Oe 191

243 253* 251+ 265 29610 297 809

-ALI~~ 
- 

-
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DOCUMENT ,INVOKES. DOCUMENT I INVOKES.

Description

The outcome of this module command is a report which shows (1) the

invocations of the selected module from all other known modules, and (2)

the invocations within the selected module to all other modules. The

sample output shows a report produced by this command. For each module

the FAVS statement number of the invocation and the source text for the

invocation are shown.

Sample Output

INVOCAT ION SPACC SUBROUTINE CONT C LABEL )

INVOC A T IO PI S FROM WITP 4 IN THIS ‘OCULE

I4CDULE MOVCWD
S1MT ~ 26 CALL MOVEW C C 5 • 1 • LABEL ‘ 1 • KABEL )
S1MT 28 CALL WO V ~~W C 1 8 • 1 , ICONT • 1 , ICFTN

INVOCATIONS 70 THIS ~kOOULE FRCM WITHIN LIBRARY

M ODULE FU LCON
SIPT = 11+ CALL CONT C LABEL

NCDULE sTRUCT
SINT 86 CALl . CONT C LAB
SlU T = 103 CALL CON ! C LAB
S1P-’T = 121+ CALL CONT C LA3
S1 PT = 153 CALL CONT C LA B
SlUT = j65 CALL CONT C LAB
SIMT 202 CALL CONI I LAB
Sl UT = 236 CALL CONT C LAO
STPIT 258 CALL CON T C LAD
S1NT = 262 CALL CONT C LAB
SlU T 292 CALL CON T I LAG
STMT 303 CALL CON! I LAS
S1PT = 306 CALL COI~+T I LAB
SlU T = 395 CALL CONT I NAME 1
$IU7 361 CALL CON ! C NAME3.
SI M I = 373 CALL CO NT I NAM E1

- 

~~~~~~~ 
?BJI~

Cfl
~~~

1

~~IS ?kG~ TO ~DP~
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DOCUMENT ,MATRIX,LIBRARY. DOCUMENT ,MATRIX, LIBRARY .

Description
This module report shows all Invocations, along with the statement

numbers, to and from the specified module. It is useful in examining

actual parameter usage.

Sample Output 
- 

-

L IB RARY DEPENDENCE MATRIX

•* INVOKEE * 10 *
* 10 sCCEFKMMP5*AAABEEGGGG6GIIIIIjjKK~4pJNNfgp5v*
10 10 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~10 * *NNAL MIV TR *TTSSDRNNNN TTC SRDDIIOAVMS ,+wT RRS
10 * *TTMCPNEFU *12ICEOA GLV SOAOOCLT TMSEOCLPITS *
10 * oR POT W TC * GAR ICSCAAT S UN EA H PS IBA AAF W A *
10 * *~~ LNY ONT . NN S BRM E PTVLN 1U NBG CT.
* 10 10 10 10
10 1 0 *  10 10
* INVOKER *10 10 10

10 CONIRL 10* X*XX XX X X x xx *

* CON T * 1 0  X *  10

* EXAPP L 10 10 * *
10 FULCOIg S ~ *~ ~ * S —

* K ( M P T y  10 10 * X *
1 0 M A IN *X 10 * 10
S UOVEWO $ X • * 10
10 PUT FiN 10 * X x X *
10 STR UCT 10 X X X** X XX X XA XXXX K K K X X XXs
10* *10* 10 10*5* 10* 10*10*10* *10*10*5*10* *10* 10*10*10* 10*10 1010 *10 * 10* 10 10* 10 10 S

TIlE FOLLOWING MODULES AKE NOT INVO KED BY ANT MODULE ON THE LIBRARY

MAIN

THE FOLLOWING MODULES DO NOT INVOK E ANY M ODULE ON THE LIBRARY

EXAM PL KEMPTY

iBIS PAI~E IS B~ST QUAI1tTY P~~~~ZCA~~1ThQ~ ~~~ J~~~ LSH~~ 10 D~j  ~~~~~~~
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DOCUMENT READS. DOCUMENT ,READS.

Description

This report provides a list of all the program modules in which a

READ appears . The source statements are reproduced along with the

defining FORMAT. This report may be used to locate all the points where

variables are being input to the system.

Sample Output

READ STATEMENTS

T~E FOLLOWING NODULES CONTAIN READ STATEMENTS

SCYCRO
GCTIN S

READ STATEMENTS AND ASSOCIATEC FORMATS

— — GE TCRO

16 READ I LUNIN, 1 ) I LCARD I I I. I * 1. 80 )

17 1 FOR MAT (80*1)

—.— GETINS

91+ READ 1 5 . 1 )  I NUN ( I). Is 1 . NOPTS I

1+5 1 FOR MAT 11215 )

B- l6
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1

END . END .

Description

After the operations indicated by the contents of the command

file are complete, FAVS must be “shut down” by use of the following
command :

END.

The END command must always be the last FAVS command. The actions

which occur as a consequence of this command are important to the FAVS

user in only one regard—-when the library is completed and is to be

saved for future runs. The wrapup sequence provides necessary infor—

mation sbout the contents of the new library . The sample output shows

the standard wrapup output. This report contains the Module Descriptor

Table, library information, and Interface Use Statistics.

The wrapup output is written on the file LOG. By using the

FILENANE command to equivalence the LOG and OUTPUT f iles, the user may
obtain a printout of this information .

Rule

This must be the last FAVS command.

B—17
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END.

Sample Output

5117(1 1111111...

NUSIAC :($CIIPTCR •4.CCl$ £7 71.07 INC CUIIUCITi? IhOdI. .
- L*N$IIl~~ (ICC 111
*.. la1( nP( .nc •$a~(cT ~~~~~ $71171 $11.11 (ICC 616$ (61111 $115 D CP$ INVO*C$ i d a

$ 110111 $MSl0h7iIC ITPCiC1$ ‘011711*11 - a. a. $ a a ii s S

LZSI$i~ 1.t*CtN

loot 1W ICCO$I I I
llaOFtM lilt III
~ z.$a*T si_ ic
Nm~ li(l CF IlOCILCI
611114(11 C~ tl.t$CC$ 1
*11511 OF FlAG.sC$T$ 1$
14140(1 61 1110$. $45

7111(614(1 1111 $T~131I1C$....
50. 6171 lIlt StOIC 5(111105 1(71 115 PUTuJOS PUIIUII - $C*NcNci ACh E 7($ $IIITCNLI F(TCHC$

lit 1(1111 ~~S a I I I I
IC? Iii ,. 11$ $47 I is I I I I S
P~ PIN. ass I I & I I I
VIZ PCI. $71 *17 I $41 I $15 1 1 10
10* PIll $71 407 I III $45 . a Ia
1*. InN. $71 I I $45 I 7 10
W I? POll $111 I I S
~11a$ P(0S 5,5 I S I
IS’S Pill $11 S 5 5 S

15 $411 Pill $71 I I S
15 .dll ILIP ITS a a
~s ,cs Pill 1107 S I
17 10$ PIll 1100 II 125 II S I
15 $1 POll ICO 11 5 4 5 1
$4 $75 PINS ICC a $ a
$4 15 PIll ICC 41 S a S
85 CIT PUN PCI S I I S
$5 P11(0 POll 102 I I
1* P0*5 PIll .07 S $1 S $
$4 cd tIp , 100 15 5 II $4
It 0$ 5(1, ICC S 4 S S a
$5 LII. flIP 11(0 $ I 5 5 $
47 11CN $ IL.P 1100 51 I 17 0 5
45 1CN$ Till $40 S $1 S S S

Is M L  5114 III 171 lii $61 $1 57 ii 
..__ .__________4-__.__.____•_._______ -_-______n_____•_

(*455 PRGCCI$IIeS $VITISTICS...

14jlSCl 0*1(1177 LCVCL
- S 611*055

5 FAtAL (11*05
- .-

~~~~~ 
— ----4—-.--. --
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I

I
END . (Cont.)

Output Description

The Module Descriptor Block (NDB) summary shown in the sample

output , reading left  to right , gives the following statistics:

1. Module number on the file -

2. Module name

3. Type of module

4. Mode of module (if function)

5. Language dialect of module

6. Parent module (if nested)
7. Statements in module

8. Executable statements in module

9. First executable statement of module

10. Number of parameters in module calling sequence
11. Number of entry points of module

12. N umber of symbols in module

13. Number of DD—paths in module

14. Number of external invocations in module

15. Long name (if applicable)

The library header report lists mode of access (new or read) , size

of the library and number of modules , entries, fragments , and tokens .

-
‘ 

The Interface Use Statistics shown in the sample output includes

the number and name of the library, the type of access (permanent or

temporary) , the scope of the library (sys tem or module) , and miscel—
laneous access information.

8—19
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END FOR. END FOR.

Description

This iteration command concludes a block of commands which are

repeated for each specified module. There are two sequences of commands
which select a number of modules and iterate a block of commands (which
cannot contain another iteration). The two forms of command iteration

are:

(1) FOR MODULE (<name
1
>, ..., <name >).

(commands)
END FOR.

(2) FOR ALL MODULES .

(commands)
END FOR.

Rule
Maximum of 100 modules selected in command iteration loop.

I

B—20
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FILENAME ,<file>.<file_name> . FILENAME ,-< file>=<file—name> .

Description

This command Is used to reassign files . At installations where

file numbers are used Instead of names, the user should substitute the

appropriate numbers. Appendix D has a chart with default assignments

for each installation. The two forms of this command are:

FILE ,LOG=<file—name> .

FILE ,PUNCH <file—name> .

The use of this command is optional. When It is present, the

wrapup reports generated by the END command will be writ ten on the

output file; otherwise, these reports are not printed .

Rule

The only command that may precede this is SEGM.

B—21
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FOR ALL MODULES. FOR ALL MODULES.

Description

The following sequence selects each known module on the Library and

iterates a block of commands (which cannot contain another iteration)

once for each module:

FOR ALL MODULES.

(commands)

END FOR.

Rule

Maximum of 100 modules selected for this Iteration command.

B—22
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INSTRUMENT . INSTRUMENT .

Descript ion
The action performed by the INSTRUMENT command is to write probed

text statements to the PUNCH file. The INSTRUMENT command produces a /
small report as shown in the sample output.

Rule

• A maximum of five testbounds may be specified.

• No FORTR.AN labels between a range of 7777 and 89~ 9.

• No routines named SPROB1 and SPROB2.

• The maximum DD—path number is 9999.

Sample Output

CU-PATH IUSTRU?4E?~TATZON OF MOCULE OEGUNCURRENT CPU TIME = .194

DO~PATH INSTRUMENTATION OF NODULE COMPLETED

B—24
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FOR MODULE — (<name
1
>... FOR MODULE = (<name1> ...

Description

The following sequence selects a number of modules, by name, and

iterates a block of commands (which cannot contain another iteration)

ot~ce for each specified module:

FOR MODULE (<name1
>, ..., <name >).

(commands)

END FOR.

Rule
A maximum of 25 modules can be specified.

B—23 
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INSTRUMENT,PUNCH, PROBE. INSTRUMENT, PUNCH, PROBE.

Description
This command causes the data collection routine, SUBROUTINE SPROB2 ,

to be written on the file LPUNCH. This routine is called by the software

probes that are inserted into the user ’s program by the OPTIQN INSTRUMENT.

command or by the standard command, INSTRUMENT. During execution, the

module name and probe number are recorded on the trace file LTEST each

time this subroutine is invoked.

Rule

This command must be used with the INSTRUMENT standard command to

have the data collection routine written on LPUNCH.

Sample Output

SUBROUTINE SPROB2 76/76 OPT~ 1 FTN 4.6+~3~

j  SUBROUT INC SPROB2 I P~ODULE. ISTNT • IEXP)INTEGER NOOULEI2)
DM A LULST/j2/
IDUM IEXP

5 GOTO 1
ENTR’r SPROB1
lOON 0

1 CONTINUE
WRITL(LTCST) MQOIJLC .ISTMT,IDUN

iO R(TIJHN
END

AL1T~L

B-25
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INSTRUMENT,IOPROBE ON. INSTRUMENT • IOPROBE—ON .

Descr1~ption

This command causes FORTRAN code to be generated for INPUT and
OUTPUT statements so that the values of variables listed in these state-

ments will be printed out in the proper format.

Any variable whose type 18 not listed will not be printed. The

syntax to provide type information is:

INPUT (/<type>/<varlable list> ,/ctype>/<variable list> ,...)

OUTPUT (/<type>/<variable list> ,/<type>/<variable list> ,...)

<type> may be REAL, INTEGER , HOLLERITH , or LOGICAL or the respective

abbreviations for each, R , I , H , or L . <variable list> may contain

non—scripted variable names, array names, individual elements of an

array, or an array subrange. The INPUT and OUTPUT statements are turned

into comments by FAVS, so they may be left in the code when the instru-

mented code will be compiled. See Sec. 5.6 for further details.

Rule

The type (REAL, INTEGER , LOGICAL, or Hollerith) must be specified

for each variable listed in an INPUT or OUTPUT statement.

B—26
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INSTRUMENT~,TESThOUND, <specs> .  INSTRUNENT~TESTBO1JND<speCs> .

Description

This command is used to identify the end of one test execution test

case and the beginning of another. It often is desirable to obtain the

coverage analysis results for different parts of the instrumented source

code. For example, the coverage within a single module might be of

interest in addition to the coverage over an entire set of modules. This

INSTRUMENT,TESTBOUND command could be used to define the beginning of a
new test case at the beginning of the routine and the end of the test

case at the end of the routine. When the instrumented code is executed,

the coverage within this routine would appear as a separate test case;

and, in addition, it would be included in the overall coverage results.

The two types of specifications which must be supplied with this

command are

MODULE — (<name>) The name of the module in

which the test boundary is

to be located.

STATEMENT <number The FAVS number of the state-

ment at which the test boundary

is to be located.

INST,TESTBOUND,MODULE = (<name>), STATEMENT = <number>.

Rules

1. A maximum of 5 testbounds may be specified .

2. This command mus t precede the INSTRUMENT command .

B—27
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LANGUAGE <name>. LANGUAGE - <name>._

Description
This command identifies the language of the source code to be

analyzed by FAVS. The two possibilities for <name> are as follows :

• DMATRAN

• FORTRAN (default)

Rule

This command (if supplied) must precede the START command or any
OPTION command . It is not required with OPTION — RESTRUCTURE .

3—28
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MODULE — (<name>) . MODULE = (<name>~~ .

Description

Modules are known to FAVS by their names. The following identifies
a specific module as the oae to which subsequent commands apply :

MODULE — (<name>).

Rule
If there are duplicate module names in the library the module

selector will choose the last one.

I

3-29
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NEW LIBRARY - <name> • NEW LIBRARY — <name>,

Description

This command specifies that a new called <name> is to be creat d-~
by the current FAVS run , where <name> is any four character word. This
command is implicitly generated automatically if an OLD LIBRARY command
is not supplied. In this case, the <name> generated is blank.

Rule

If this command is used , It must precede the START command or tha
OPTION selection macro command.

3—30
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OLD LIBRARY <name> . OLD LIBRARY - <name> .

Description

This command specifies that an old library is to be used during

the current run . The name identifying the library need not be the same
as when the library was created .

Rule
If this command is used, it must precede the START commend or the

OPTION selection macro command.

a

I

B-31
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PRINT,DDPAThS. PRINT,DDPATHS.

Description
• This command produces a detailed listing of the source statements

on each DD—path for the current module. DD—path descriptions are also

included. The report is similar in format to the report from the PRINT ,
MODULE command.

Sample Output

IS—PATH r.tVihiIlo. $ SUMOUTIiC 1*aMPL I Z~~ S. L IIISTU I

$U4ROIJTII( £XA ~PI. i as ’ ro . I.tkITI. I
•. OCP*TH 1 15 PROCtO~~( th!RT

a
* C ZLI,IIZT$*1ZOI OF OJIATRAN *VIbTA *
a
• ac s *.sis .1*. is aiD. us.s1H •st . S ) TI~~u SI DOPAYN a Is ilut ui*~C~

‘S COPATH 5 15 FALIE •R1I.CM
4 I II • CALL cailtA I INFO I

CIII
l I l t  • LCKGtI . S5s

CHOIrIs CAICOP I iIifO.4 I
S. DOPITH a II SNAl,~~. OUT,AI
I. DOPAIN 5 13 IR,I.CN OUI~~ Y A
•. ooeam 4 II SNAI CH luTiSt

33
II 4 II • LCIISTN S 1.156TH •
$3 CAIC I LT I
18 0 1) • 0051,11.1 I lUFO .LT. as

•S ODPSTN 7 II lOCI *1*11,
IS DOFATN $ 15 LOOP CSCAPC

Is S II . • 001.5111. 4 LCNGTH .1.1. IltrO I
14 4 II • . . 1*50441 I CC$PI.T( LLItOTH I
17 4 1) . . . IP 4 L~NST). .41. II I THIN

55 DCPIT$I ~ is TNut SPANCU
II OOPATN *5 15 FA~.1C 5NA.4C$’

II 4 8) . . . . 2580011 4 PNIWT.NClu1 T5 I
10 4 *) . . . C*O1•
00 4 II • . CACUNTI).

IS DOPITH U 1$ lOOP £SC*PC
es OOPSTH 12 IS LOOP açAl~1*1 4 5) . . iNFO S INFO • I

U 4 II • 11,011,11.1
II 15*111.11
*8 4 II • ISdIlILI I 1.1115TH .ST. S I

as OCPA TN 13 13 LOOP AGAIN
•. NOPATH ia is LOOP C3CIPI

II I 5) . • 21.51011 4 COI’PUTC .1)06144 I
14 I I) • IIIC.N&I.C
$7 £500511a. ~~OC01 4 FSINT-SLIIA.T* I

.. COPATH is is a pSOCC04 1 15155
50 4 1* • 1,52,1 4 ~. I I liFe . 1.154Th
II 4 1) 1 • resist IlIs,l5.a.a.I5,
II 1110*1.015
U 51.015 4 CONPUIC 1.11.4TH I

.. ISPATII *4 11 £ ~~OCtSI L (staT
5) 4 *4 • 1.101ST). S 1.10.8TH • 15
34 1*011.015
3* 5(11.11 * 

.

*4
eSefl • ••_~~~~~~ ____•_._•__..•__ 

THIS PAGE IS BEST QUA1ITY PB.&CTICAB~~
o~ x i1~~ LSHED TQ P1~Q ._
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—
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PRINT I MODULE. - - PRINT ,MODULE.

Description

This command produces a detailed listing of the source text of the

current module. The salient features are:

• Sequential statement numbers assigned by FAVS

• A number for the level of nesting of the statement

• Indentation of statements to show nesting levels

• • Inclusion of DD—path numbers if STRUCTURAL analysis is per-

formed

Rule
The BASIC command must be used with this command to obtain a mod—

• ule listing. The DD—path numbers will not be Included unless the
STRUCTURAL command is also used.

Sample Output
S1ATLVENT LISTING SUOROUTIN( EXAI4PL IK~ O. LEN GTh I

NO. LEVEL LABEL STATEME NT TEXT.. . EOPA 1I IS

1 SUbt4OU TlM ~ LXA I~PL I IN FO , L LNb TIS I 4 1)
• 2 C

8 C ILLU STRAT ION OF OM A TR AN SYI(TAX
44 C

:1 5 IF I INFO •LE . III •AND . Lr.N GTH .01. 0 I THEN I 2— 3)
6 ( II • CALL CALL ER I INF O 4
7 ELSE
8 ( 1 )  • LENG ’rH :5o
9 ENOIF
10 CASLOF I IN FO + 6 1 1 l4— 6)
11 CASE I 1’S
12 1 1) • LENGTH LENGTH - INfo
23 CAsE 4 17 1
28 ~ 1) • OOwHI i.C 4 ZAFO ‘IT. 20 I 4 7— 13 ,
15 1 2) , • DOLNII L I LENGIII .LE. I N F O
16 1 3) . • • IKVO i~E I COW P UTC I LN G tH I
27 I 3) , . • IF I LENGTh , .GE. Mt I Tp1LN I 9— 10)
lb 4 8) • • . . INVOKE 4 PR IN I -K E S itLi S
19 1 3) • • • ENOIF
20 4 2) • • EN CU PT IL 4 11— 121
21 I 2) • • INFO = IN FO + ~
22 4 1) • CP:OSHIL (
28 CASCCLSE
28 1) • OOwt. LE I LENGTH .01. 0 I 4 13- 114 )
25 ( 2) , • It~vOK C 4 COM PUTE LERRIN I
26 1 14 • .NONI4IL (
27 CNDCAS E
28 BLOCK I FR INT-R E SULTS I 4
29 4 1) • WRITE I 6, 1 I Z r F C, LFN( ,T H
30 1 1) 1 • FORMAT (1U ~~.I~~.~~ox ,~~~)
31 CNO8LGCX
32 BLIoCK I COt’Ph,I( LENGTH I I 36)
83 4 1) • LENGTH = IEt~G1H • 10
38 ENObLOCK
35 RE TuRN
34. (NI)
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PRINT , PROFILE • PRINT , PROFILE.

Description

This report classifies each statement of a module as either a dec-

laration, executable, decision, or documentation statement. Under these

classifications, a tabulation of the subtypes is listed.

Sample Ouç~~~

3)*TCPCNT PMOFZI. C TUOK OUTINC CSA01PI. I INFO, LINOIN 4

INYC IIFACC CHAMA CTCRISTICS

ARGUM ENTS 2
11.1ST 1
C$IT 1
IMENPAL PROCEOUNCI 2
11.50.1(3 a
WMjTC *

!TAT15CNT STATENINT
CLASSI FICA TZON TYPE NUMBER PCRCC0.t

CCCL5RATION...

FCRMAT 1 1.8

TOTAL 1 2..

C*CCU,A0(C...

*3311.58(441 8 11.1
CALL I a..
CISC a s.4

t CSSCFL$C 1 3.4
0O1.NTZL 1
CLII 1 2.8
150*4.01,6 2 5.4
10.91*51 1

2 5.~4£1,OWH!LC 2 5.4
C0.C I
11. 50111 3 4.1
*(TU1SN 1 2.8
55111 * 1..

TOTAL 23 43.9

OCCISION...

Sh OCK 2 5.8
CA SCOF 1 2.1
OC.fl ~ LC 2 3.8
LKOUO.TZL I 2.S
IFTRA1.-iF 2 3.4
ShJUSOUVIN( 1 2.1

TOTAL 25.5

DOCUMCNT*IXON ...

COMVCNT -- 3 5.3

TOTA L 3 4.3

S TOTAL prRctNTaIg PA T DC HOnE THAN 104 E(CAIJd. OF OSERLAFPI54 CLA *SIFICATIONS

~~~~ IS BEST 
T~ p~Q ‘ B-34
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SEGMENT. SEGMENT.

Description

The SEGMENT command causes the list of SEGMENT commands, generated

from the user commands, to be output.

Rule
This must be the very first FAVS command.

Samp!.e Output

SEG1I.
OPTI—LIST, STAT,SUMM ,DOCU, INST,INPU,REAC.
TESTBOUND ,MODULE— (ClASS) • STATEMENT—50.
REACHING SET ,MODULE— (CLASS), TO..45 ,FROM_40.

THE ABOVE MACRO COMMANDS EXPAND TO THE FOLLOWINC SERIES

STAR .
BASI.
PORA.
BUIL,DMT
BUIL ,PRED .
ENDF
BUIL,PARM.
BUIL,CROS.
FORA.
STRU .
ENDF.
FORA.
PRIN,DDPA.
STAT
DOCU , INVO .

PRIN,PROF.
ENDF.
DOCU,MATR,LIBR.
DOCU,COMM,PRIN— SUMM.
DOCU ,READ.
DOCU, CROS.
INST,TESTBOUMD,MODULE— (CLASS) , STATEMENT—50.
MODULE— (CLASS)
ASSI,REACEING SET, TO—45,TROM—40
INST,PUNC,PROB.
FORA.
INST,IOPR—ON
INST.
ENDS .
END .
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START. START.

Descrjption

The START command terminates the LANGUAGE and LIBRARY description

commands and signals the beginning of processing.

Rule

The LANGUAGE, FILENAME, and LIBRARY commands (if used) must pre-
cede the START command. All other commands must follow it.

Sample Output

STST (u STARTUP...

FiLE CEFINITIONS.. .

LIN INPUT FILE.
OUTPUT = OUTPUT FILE .
OL TP U T SY ST EK LOG F ILE .
OUTPUT ERHOR KEPOHI FILL ,
OLTPUT DCBUGGU.G WE S SAGC FILE.
LIPNE h PER M AN L N T L IUHARY FILE.
LIBWSP = T E M P O R A R Y  L I B R A R y  FILE.
LJ~UNCH PUNCH FILE.
L EST EX ECU T ICN TRACE FILE .
L~ 0URC 1~i~PCRA Rv SOU~4CE FILES

TEM PORA R Y SOURCE FILE .
SIAPE SOURCE TA PE FILE.

MCI MODULES CURREN TLY IN SYSTEM

L IBRA QY HEADER

MCCC OF ACCESS NEW
FRAG M EN T SIZE 500
LIBRARY SUE 0

• N UMB ER OF HOCLL.ES 0
N~~ ijER OF ENTR IES 0
Nuf~EER ~F FRAG MEN TS 0
NUM BE R OF TOKENS 23~e

I
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STRUCTURAL • STRUCTURAL.

Description

The actions performed by the STRUCTURAL command are:

1. To build tables describing the graphical characteristics of

the specified module and to add them to a library .

2. To produce the report shown in the sample output.

The output is written on the LOG file and may be obtained by using the

command, FILENAME, LOG OUTPUT.

• Rule

• The maximum number of DD—paths which can begin at a state—

ment is 50.

• The maximum number of statements on a single DD-path is 100.

Sample Outpu t

STRUCTURAL AN A LYS IS CF MODULE (EXAM PL ) 8EGu p~
CLtRRE4, T CPU TIME 5,375
NUMBER OF OCPATHS FOLNO = 1
STRUCTUR AL ANALY S I S OF MOD ULE COMPLETED

I
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_ _ _  _ _ _STRUCTURAL ,COMPUTE-FULL . STRUCTURAL , COMPUTE—FULL.

Description

This command should only be used with the RESTRUCTURE option for

generating DMATR.AN modules from FORTRAN code. It indicates to FAVS to

perform additional structural analyses.

Rule
This command must be used with , and only with , the RESTRUCTURE corn—

mand.

I
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I
STRUCTURAL , JUNCTION—ON. STRUCTURAL ,JUNCTION=ON.

Description

This command should only be uaed with the RESTRUCTURE option for

generating DMATRAN modules from FORTRAN code. It indicates to FAVS to

perform additional structural analyses.

Rule

This command must be used with, and only with, the RESTRUCTURE corn-
mand.

B—39
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FAVS COMMANDS

The option selection command is required; the other commands are

used when it is appropriate, and they must appear in the order shown.
Where an abbreviation is allowed, it appears to the right of the command.

RESTART or EXPAND REST. or EXPA.

Instructs FAVS to use a saved restart f ile from a
previous run. EXPAND allows additional source

• to be added to a restart fite.

LANGUAGE—DMATRAN. LANG DMAT.

The default is FORTRAN , in which case the coimnand
is not required.

FILE ,PUNCH—<file--name>. FILE ,PUNC—<f lie—name>.

Instructs FAVS to reassign the punch file.

OPTIONS=<list> OPTI <list>

<list> may contain one or more of the following options,
separated by coi as:

LIST LIST
• DOCUMENT DOCU

SUMMARY SUNM

STATIC STAT
INSTRUMENT INST
INPUT /OUTPUT INPU

REACHING SET REAC

RESTRUCTURE REST

FOR MODULE = (<namel> ,<name2> )
module selection command .

C-2 
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TESTBOUND,MODULE — (<name>),STATEMENT — <number>

Used with instrumentation coimnand for setting test case

boundaries .

REACHING SET,MODULE — (<name>),TO — <PD—path number>,

• FROM — <PD—path number>,{ITERATIVE }
When the option, REACHING SET , is used , it is necessary
to specify one or more reaching sets with the above

command. The use of ITERATIVE is optional; if present,

an iterative reaching set is generated.

I

C-3
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FAVS CHECKLIST

ALL OPTIONS
When using any FAVS option, compile source code to be certain it

is free of syntax errors. If the text is to be instrumented for any of

the dynamic tests, it must have executed properly.

INSTRUMENT
Perform an execution test on the program before submitting it to

FAVS for instrumentation. When a main program is not being instrumented,

a “test end” must be specified within the set of modules that are being

instrumented. The number of the exit statement in the last module which

will be executed should be supplied with the command,

TESTBOUND ,MODULE = (<name>) , STATEMENT = <number>

INPUT/OUTPUT
Add INPUT and OUTPUT statements to the routines where a report on

the values of the variables is desired.

RESTRUCTURE

The command set should contain this option alone, since no others

will be processed at the same time .

REACHING SET
No reaching set processing will take place unless there is at

least one reaching set specified. The form is:

REACHING SET ,MODULE = (<name>) , TO — <DD—path number>

FROM = <DD—path number>,CITERATIVE}.

Section 5 contains universal and syntax constraints as well as individual

option constraints.

C—4
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ANALYZER COMMANDS

Selection of ANALYZER repor ts desired must be made by the user.
The type of report is specified in the command ,

OPTION (S) <list>

<list> may contain one or more of the following options, separated by

commas:

DETAILED DETA
NOTHIT NOTH
SUMMARY SUMM

When the DETAILED option is listed, reports will be generated only for

those modules that are listed in a command ,

FOR MODULE (S) = (<name1>,<name2>, .. .,<name >).

<name> is the name of the subroutine, function or program. This module

selection command must precede the OPTION = DETAILED command .

C—5
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DMA UNIVAC 1100/42

. FAVS INITIAL RUN - CREATES A RESTART FILE

@HDG ** FAVS INITIAL RUN **
@ASG A YOURSOURCE. . YOUR FORTRAN OR DMATBAN SOURCE
@USE Y. ,YOURSOURCE.
@ASG ,CP YOURPILE ,F40///400 . (OPTIONAL ) CATALOG FAVS RESTART FILE
@ASG ,A DBM*PAVS_DMA. . ASG FAVS, TRAN , ANALYZER, TEMPFILES
@USE R.,DBM*FAVS_DMA.
@ADD ,P R.TEMPFILES . ASG TEMPORARY FILES
@XQT R.FAVS . EXECUTE FAVS
LANGUAGE—D 14ATRAN. . (OPTIONAL)
OPTION— . - ANY LIST OF VALID OPTIONS (SEC 3.)
FOR MODULES- (LIST OF MODULES) . . (OPTIONAL ) DEFAULT IS ALL MODULES
@EOF . SEPARATES FAVS COMMANDS FROM YOUR SOURCE
@ADD ,P Y.PROCS - (OPTIONAL) ADD PROCS HERE
@ADD ,P Y.ELEMENTS • ADD SOURCE ELEMENT S HERE
@COPY 2 . , YOURPILE - (OPTIONAL ) SAVE RESTART FILE
@FIN

• FAVS RESTART RUN - USES A RESTART FILE

@HDG ** FAVS RESTAR T RUN **
@ASG ,A YOURFILE. • ASG FAVS ~ESTART FILE (FROM PREVIOUS RUN)
@ASG ,A DBM*FAVS_DMA. . ASG PAyS , TRAN , ANALYZER, TEMPFILES
@USE R.,DBN*FAVS_DMA.
(~ADD ,P R.TEMPFILES . ASG TEMPORARY FILES
@COPY YOURPILE.,2. . MAKE TEMPORARY RESTART FILE
@XQT R.FAVS . EXECUTE FAVS

• RESTART . USE RESTART FILE
LANGUAGE=DMATRAN. • (OPTIONAL)
OPTION— . • ANY LIST OF VALID OPTIONS (SEC 3.)
FOR MODULES— (LIST OF MODULES). . (OPTIONAL) DEFAULT IS ALL MODULES
@FIN

E—2
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• FAVS INSTRUMENT , EXECIJTIS , AND ANALYZE RUN

@HDG ** FAVS INSTRUMENT , EXECUTE, AND ANALYZE RUN **
@ASG ,A YOURSOURCE. - YOUR FORTRAN OR DMATR.AN SOURC E
@USE Y. ,YOURSOURCE.
@ASG,CP YOURFILE ,F40/ / / 400 . (OPTI ONAL ) CATALOG FAVS RESTART FILE
@ASG,A DBM*FAV S~DMA . - ASG FAVS , THAN , ANALYZER, TEMPFILES
@USE R. ,DBM*FAVS_DMA.
@ADD ,P R.TEMPFILES . ASG TEMPORARY FILES
@XQT R.FAVS - EXECUTE FAVS
LANGUAGE=DMATRAN . • (OPTIONAL)
OPTION=INSTRUMENT, . . ANY LIST OF VALID OPTIONS (SEC 3.)
FOR MODULES=(LIST OF MODULES-). . (OPTIONAL) DEFAULT IS ALL MODULES

• @EOF - SEPARATES FAVS COMMANDS FROM YOUR SOURCE
@ADD,P Y.PROCS - (OPTIONAL) ADD PROCS HERE

• @ADD ,P Y.ELEMENTS - ADD SOURCE ELEMENTS HERE
@COPY 2.,YOURFILE . (OPTIONAL ) SAVE RESTART FILE
@XQT R.TRAN . (OPTIONAL) REQUIRED WHEN LANGAUGE=DMATRAN
@ADD ,P 9. - YOUR INSTRUMENTED SOURCE IS ON 9.
@MAP . MAP FOR YOUR PROGRAM
@XQT - EXECUTE YOUR INSTRUMENTED PROGRAM

( YOUR DATA )
@XQT R.ANALYZER . EXECUTE COVERAGE ANALYZER
FOR MODULES= ( LIST OF INSTRUMENT ED ELEMENTS) .
OPTION— . - ANY LIST OF VALID OPTIONS (SEC. 6)
@FIN

• FAVS RESTRUCTURE RUN

@HDG ** FAVS RESTRUCTURE RUN **
@ASC ,A IOURSOURCE. - YOUR FORTRAN SOURCE
@U SE Y. ,YOURSOURCE.

• @ASG ,CP YOURFILE ,F40///400 - (OPTIONAL) CATALOG FAVS RESTART FILE
@ASG ,A DBM*FAVS_DMA . . ASG FAVS . TRAN , ANALYZER, TEMPFILES
@USE R. ,DBM*FAVS_DMA .
@ADD ,P R.TEMPFILES - ASG TEMPORARY FILES
@XQT R.FAVS . EXECUTE FAVS
OPTION=RESTRUCTURE.
@EOF - SEPARATES FAVS COMMANDS FROM YOUR SOURCE
@AD D ,P Y.PROCS - (OPTIONAL) ADD PROCS HERE
@ADD ,P Y.ELEMENT S - ADD SOURCE ELEMENTS HERE
@COPY 2 . , YOIJRFILE - (OPTIONAL) SAVE RESTART FILE
@XQT R .TRAN . EXECUTE DMATRAN PRECOMPILER
@ADD ,P 9. - RESTRUCTURED SOURCE IS ON 9.
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• FAVS EXPAND RUN - EXPANDS A RESTART FILE

@UDG ** FAVS EXPAND RUN **@ASG,A YOURSOURCE. . YOUR FORTRAN OR DMATRAN SOURCE
@USt: Y.,YOURSOURCE.
@ASG,A YOURPILE. . ASG FAVS RESTART FILE (FROM PREVIOU S RUN)
@ASG,A DBM*VAVS_DMA. . ASG PAyS , TRAN , ANALYZER, TEHPFILES
@USE R.,DBM*PAVS_DMA.
@ADD ,P R.TEMPFILES . ASG TEMPORARY PILES
@COPY YOURPILE. ,2. . MAKE TEMPORARY RESTART FILE
@XQT R.FAVS - EXECUTE FAVS
EXPAND . . EXPAND RESTART FILE WITH NEW SOURCE ELEMENTS

• LANGUAGE-DMA TRAN . . (OPTIONAL)
OPTION— • . ANY LIST OF VALID OPTIONS (SEC 3.)
FOR MODULES— (LIST OF MODULES) . • (OPTIONAL) DEFAULT IS ALL MODULES
@EOF - SEPARATES PAVS COMMANDS FROM YOUR SOURCE

• - @ADD ,P Y.PROC S • (OPTIONAL ) ADD PROCS HERE
@ADD ,P Y.ELEMENT S . ADD SOURCE ELEMENTS HERE
@COPY 2.,YOURFILE . (OPTIONAL) SAVE EXPANDED RESTART FILE
@FIN

• FAVS STATIC RUN

@}1DG ** FAVS STATIC RUN **
@ASG ,A YOURSOURCE. • YOUR FORTRAN OR DNATRAN SOURCE
@USE Y.,YOURSOURCE.
@ASG,A DBM*FAVS_STUBS. • ASG RESTART FILE DESCRIBING FORTRAN SYSLIB
@ASG ,A DBM*FAVS_DNA. • ASG PAyS, TRAN , ANALYZER , TEMPFILES
@USE R.,DBM*FAVS_DNA.
@ADD,P R.TEPFILES . ASG TEMPORARY FILES
@COPY DBM*FAVS_STUBS.,2. - MAKE TEMPORARY RESTART FILE
@XQT R.FAVS . EXECUTE FAVS
EXPAND . EXPAND RESTART FILE WITH NEW SOURCE ELEMENTS
LANGUAGE-DMATRAN. . (OPTIoNAL)
OPTION—STATIC, • . ANY LIST OF VALID OPTIONS (SEC 3.)
FOR MODULES— (LIST OF MODULES). • (OPTIONAL) DEFAULT IS ALL MODULES
@EOF • SEPARATES FAVS COMMANDS FROM YOUR SOURCE
@ADD,P Y.PROCS • (OPTIONAL) ADD PROCS HERE
@ADD,P Y.ELEMENTS ADD SOURCE ELEMENTS HERE
@PIN

E-4
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RADC HONEYWELL 6180/I4ULTICS
(USING THE GCOS ENCAPSULATOR)

The job stream in Fig. E.1 can be used for executing any of the FAVS
options: LIST, SUMMARY , DOCUMENT, STATIC, INST1WMENT, INPUT/OUTPUT,
REACHING SET.

• 1. $ snumb
2. $ ident
3. $ program rlhe
4. $ limits (CP time limit) ,52k, , (print line limit)
5. $ prmf 1 h*,r ,r ,>udd>3201c0320>Urban>favs>hstar
6. $ select ‘udd>3201c0320>Urban>favs>filedefs —ascii
7. $ prmfl 09,r,s,>udd>(BCD source code)

- • 8. $ prmfl 07,v,s,>udd> (BCD instrumented source code)
9. option—inst,list,sumin,docu,stat,inpu.

• 10. $ eudjob

Figure E.1. Sample PAVS Job Stream

Notes

1.. if a large amount of source code is to be analyzed, insert the

following file card to increase the random data base file size f rom
1OR :

$ file O1,z2r , (size in llnks)r

2. The BCD source code (control card 7) must be standard, card—image
FORTRAN (not MULTICS FORTRAN).

3. 
- 

If no instrumentation or restructuring is to be performed, delete
control card 8.

4. The above job stream can also be used for restructuring, using the
FAVS command

option — rest.

File 07 will contain the output DMATR AN source code.

E—5
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5. If the data base library is to be saved for a subsequent “restart”

run (e.g., for obtaining reaching set information), the following

permanent file card must be inserted after control card 6, 7 or 8:

$ prief 1. Ol,r/w,r,>udd> (data base file)

When the restart activity is to be performed , precede the FAVS
option command with:

restart

and insert the above permanent file card after control card 6, 7

or 8.

The instrumented source file contains the FAVS data collection

routine. The instrumented source code should be compiled and executed in

the same manner as uninstrumented source code with the following exception:

the trace file (file code 12) must be available during execution. If the

execution coverage analysis is to be performed in a separate job, the trace
file must be saved on a magnetic tape or on permanent disk space. If the

coverage analysis is an additional activity of the execution job, a

temporary file can be used.

e.g., $ file 12,x2s, (size in linka)l

or $ prmf 1 12,w,s,>udd>(trace file)

The job stream in Pig. E.2 can be used for obtaining execution coverage

analysis if the trace data file was saved on permanent disk space during

execution of the instrumented code.

E—6
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1. $ snuab (number)
2. $ ident
3. $ program ribs
4. $ limits (CP time limit),30k,,(print line limit)
5. $ prmf 1 H*,r,r, udd,32Olc0320 Urban>analyzer~hstar
6. $ praf 1 l2,r,s,>udd>(execution trace file)
7. for modules — (namel ,...,naaen)
8. • option — summary, nothit, detailed
9. $ endjob

Figure E. 2. Sample Coverage Analysis Job Stream

In the event that unusually large programs are to be processed, it
may be required, due to resource limitations, to build a data base on

permanent storage media by running several successive executions, each

operating on a separate file of modules. The job stream in Fig. E.3,

utilizing FAVS segment commands, can be used for this purpose.

1. $ snuiflb (number)
2. $ ident
3. $ program rlhs
4. $ limits (CP t ime limit),52k,,(print line limit)
5. • $ prmf 1 h*,r,r >udd>320lc0320>Urban>favs>hstar
6. $ select >udd>3201c0320>Urban>favs>filedef a —ascii
7. $ prmfl 09,r,s,>udd>(BCD source code)
8. $ prmfl 0l,r/w,r,>udd> (data base file)
9. EXPAND.

10. OPTION—LIST.

11. $ endjob

Figure E.3. Incremental Data Base Creation

When the data basi is completed (all BCD source code files have been

processed), it may be utilized for normal FAVS processing. For each subse—

• quent FAVS job, the “RESTART” capability must be used. The BCD source

file (09) is no longer required.

• I:

- • • • 
_ 

_ _ _  ••• •~~~._ _ _ _ _ _ _ _ _ _ _  
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RADC HONEYWELL 6180/GCOS

The job stream in Fig. E.4 can b. used for executing any of the

following FAVS options: LISi’, SUMMARY, DOCUMENT, STATIC, INSTRUMENT,
INPUT/OUTPUT, REACHING SET.

1. $ IDENT
2. $, SELECT BFCBGRC4/FAVS/EXECUTE
3. $ PRNFL 09,R,S, (SOURCE)-
4. $ PRMFL 07,W,S, (INSTRUMENTED SOURCE)

[FAVS COMMANDS/OPTIONS]
5. $ ENDJOB

Figure E.4. Sample FAVS Job Stream

NOTES
1. If a large amount of source code is to be analyzed, insert the

following file card to increase the random data base file size
from lOR: 

-

$ FILE Ol,Z2R, (SIZE IN LINXS)R

2. The BCD source code (File 09) must be standard card—image FORTRAN.

3. If no instrumentation is to be performed, delete File 07.

4. If restructuring is to be performed, use the FAVS command OPTION
RESTRUCTURE. It must be performed independent of any other option.

File 07 will contain the output structured source code.

• 5. If the data base library is to be saved for a subsequent “RESTART”
run (e.g. , for obtaining reaching set information, for instance) ,
the following permanent file card must be inserted after the
$ SELECT CARD:

$ PR?~~L O1,R/W,R, (DATA RASE FILE)

When the restart activity is to be performed , precede the FAVS option - •

command with:

RESTART

E-8
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• Following instrumentation, the instrumented source file (File 07)

contains the FAVS data collection routine in addition to the instrumented

FORTRAN/DMATRAN source code. The instrumented source code should be

compiled and executed in the same manner as uninstrumented source code

with the following exception : the trace file (File 12) must be available

during execution. (Also note that if the instrumented source code is

DMATRAN, it must be processed by the DMATRAN pre—compiler before being

compiled and executed (see DMATRAN User’s Guide, General Research Corp-

oration CR—l—673/l.

If the execution coverage analysis is to be performed in a separate

job, the trace file must be saved on a magnetic tape or on permanent disk

space. If the coverage analysis is an additional activity of the execution

job, a temporary file can be used.

$ PRNFL 12,W,S, (TRACE FILE) 
-

or

$ FILE 12 ,X2S ,(SIZE IN LINKS)L

The job stream in Fig. E.5 can be used for obtaining execution coverage

analysis (OPTION S SUMMARY , NOTHIT , DETAILED) , if the trace file was saved

on permanent disk space during execution of the instrumented code.

1. $ IDENT
2 $ SELECT BFCBGRC4/ANALYZER/EXECUTE
3. $ PRNFL 12,R,S, (TRACE FILE)

[PAyS ANALYZER COMMANDS/OPTIONS]

4. $ ENDJOB

Figure E.5. Sample Coverage Analysis Job Stream
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In the event that unusually large programs are to be processed, it

may be required , due to resource limitations, to build a data base on
permanent media by running several successive executions, each operating
on a separate file of modules. The job stream in Fig. E.6, utilizing FAVS

standard conunands, can be used for this purpose.

1. $ IDENT
2. $ SELECT BFCBGRC4/FAVS/EXECUTE
3. $ PRMFL 0l,R/W ,R, (DATA BASE PILE)
4. $ PRXFL 09 ,R,S, (BCD Source File)
5. EXPAND .
6. OPTION—LIST.

• - 
7. $ ENDJOB

Figure E.6. Incremental Data Base Creation

When the data base is completed (all BCD source code files have been
processed) , it may be utilized for normal FAVS processing. For each

subsequent FAVS job, the “RESTART” capability must be used. The BCD

source file (09) is no longer required.

-
I 
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INDEX r

ANALYZER commands 6—i to 6—11, C—4

ASSIST ,REACHING SET command A—3 , A—6 , A—9 , B—2 to B— 3

BASIC command A-3, A—6 , A-9, B-4

BUILD,DMT command A-3, A—6 , A—B , A—9, B—5

BUILD,PREDICATE command A-3, A—6, A-8, A-9, B-6

BUILD ,PARMETER command A-3, A—6, A—9 , B—7

BUILD,CROSS command A—3, A—6 , A-9, B—8

CALL checking 4—16, 5—19

CODE , preparation of

For FAVS analysis reports 3—i , C—4

For FAVS instrumentation 3—2, 3—3, C—4

For FAVS restructuring 3—3, 4—28 to 429, C—4

Coverage Analysis 6—1 to 6—li

Coverage Analysis Reports 2—2, 6-3

Data Collection 4—21, 6—i

DD—paths 4—21 to 4—23, 4—26, 6—1 to

6—11, B—2

DD—paths , definition 4—21

DETAILED option 6—3, 6—9 to 6—il

DMATRAN language command 3-2, 3—3

DMATRAN precompiler 4—21, 4—28 to 4—30, E—9

DOCUMENT option 3—2 , 3—4 , 4—10 to 4— 15

DOCIJMENT,BANDS command A—3 , A—6 , A—8, A—9, B—9

DOCUMENT ,COMMONS ,PRINT FULL command A—3 , A-6 , 3-10

DOCIJMENT ,COMMONS ,PRINT PART command A-3, A—6 , A-9 , B-li

DOCUMENT ,COMMONS,PRINT~ SUMMARY command A-3, A-6 , A—9 , B-12

DOCUMENT,CROSSREF command A—3 , A—6, A-9, B—i3

DOCUMENT , INVOKES command A—3, A—6 , A—8, A—9 , B-14
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INDEX (Cont’d.)

DOCUMENT ,MATRIX,LIBRARY command A—3, A-6, A-9, B-15

DOCUMENT , READS command A—3, A—6, A—9 , B—lb

• Documentation 1—1, 4—2, 4—10 to 4—15

Dynamic testing 1—i

END command A—3 , A—6, 3—17 to B—19

END FOR command A—2, B 2 0

Error detection

execution 4—20 to 4—23, 6—1 to 6—11

semantic 4—16 to 4—19

Execution tests 14, 4—21, 6—1 to 6—il

EXPAND command 3—2, 3 3 , C 2

FAVS capabilities 1—1 , 1 2

FILENAME command 3—2, 3—4, A—2 , A—4, B—21, C—2

Files
DMA D—2

RADC D-3

FOR ALL MODULES command A—2, A-6, 8—20, B—22

FOR MODULES command 3—2, 3—5 , 6—3, 6—9, A—2, B—20,

B—23, C—2, C—4

Graph analysis 4—16

Implementation, software 1—1

Input variables 4—24 to 4—25

INPUT/OUTPUT option 3—2 , 3—4 , 4—24 to 4—25

INSTRUMENT command A-3, 8.-24

INSTRUMENT option 3—2, 3—4, 4—20 to 4—23

INSTRUMENT , IOPROBE ON command B—26

INSTRIJMENT,PUNCH ,PROBE command B—25

INSTRUNENT ,TESTBOUND command A—2, A—5 , B—27 • 
-
-

Instrumentation 3 3 , 4—20 to 4—23

Integration 4—2

1—2
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INDEX (Cont’d.)

Interface data 4—2

Job Streams

DMA E—2 to E—4

RADC E—5 to E—lO

LANGUAGE command 3—2, 3—3, A—2, A—4, B—28, C—2

LIST option 3—2, 3 4 , 4—3, 4 4

Maintenance 4—2

Mismatched
Argument Parameter lists 4—16

Data types 4—16

Variables 4—16

MODULE command A—2 , A—5 , B— 29

Multi—module reports 4—5

NEW LIBRARY command A-2, A-4, B-30

NOTHIT option 6—3, 6—7 to 6—8

OLD LIBRARY command A—2, A—4, 8—31

OPTION(S) command
DETAILED 6—3, 6—9 to 6—li

DOCUMENT 3—2 , 3—4, 4—10 to 4—15, C—2

LIST 3-2, 3—4, 4—3, C—2

INPUT/OUTPUT 3—2 , 3—4, 4—24 to 4—25, C—2

INSTRUMENT 3—2 , 3—4, 4—20 to 4—23, C—2

NOTHIT 6—3, 6—7 to 6—8

REACHING SET 3—2 , 3—4, 4—26 to 4—27, C—2

RESTRUCTURE 3—2, 3—5, 4—28 to 4—32, C—2

STATIC 3—2, 3—4, 4—16 to 4—19, C—2

SUMMARY (FAVS) 3—2 , 3—4 , 4—5 to 4—9, C—2

SUMMARY (Coverage Analysis) 6—3, 6—4 to 6—6

1—3
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INDEX (Cont ’d.)

Output variables 4—24 to 4—25

PRINT ,DDPATHS command A—3 , A—6, A—8, 8—32

PRINT ,MODULE command A-3, A—6, A-8, 8—33

PRINT ,PROFILE command A—3 , A—6, A—8, B—34

Ranges of variables 4—2

REACHING SET option 3—2, 3—4, 4—26 to 4—27, C—3

REACHING SET specification command 4—26

RESTART command 3—2, 3—3, C—2

RESTART file 3—1

RESTRUCTURE option 3—2 , 3—5 , 4—28 to 4—32

R/W LIBRARY command A—2 , A—4

SEGMENT comman d A—2 , A—4, B—35

Semantic errors 4—16 to 4—19

SET/USE Checking 4—16, 4—19

START command A—2, A—4, B-36

STATIC option 3—2, 3—4, 4—16 to 419, A—8

STRUCTURAL command A—3, 8—37

STRUCTURAL ,COMPUT E=FULL command A—2, A—5, B—38

STRUCTURAL ,JUNCTION—ON command - A—2, A—5, B—39

SUMMARY options (FAVS) 3—2, 3—4, 4—5 to 4—9

SUMMARY options (Coverage Analysis) 6—3, 6—4 to 6—6

• TESTBOUND command 3-2 , A-2, C—3

Test coverage 4—2, 6—1 to 6—11

Unknown behavior 4—2

Unreachable statements 4—2

1—4
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TV

FAVS COMMANDS

[REST [ART].]
[EXPA [ND].]

[FILE ,PUNC[H] <file number> .]

• [I~~ G[uAGE]=DMAT[RAN].]

~ OPTI[ONS]= option 
{ , option}.~

where option is one of:

DOCU [MENT ]
[NPU [T/OUTPUT J

INST[RUN ENT]
LIST

REAC [HIN G SET]
REST [RUCTURE ]

STAT[IC]
SUM!1 [ARY ]

FOR M[ODULES] = (<name> { , <name>}) .}
{TEST[BOUND],MODU [LE]= (<name>),STAT[EMENT]=.znumber>. }
{REAC[HING SET ] ,MODU [LE]=(name), 

•

T0 <DD—path number> [, FRON=<DD—p ath number>]

[,ITER[ATIVE]].}

ANALYZER COMMAND S

~OPTI[ONS]=option 
{ , option}.~ 

-

where option is one of :

DETAILED

NOTHIT

SUMMARY

{FOR M[ODULES]=(Cname> {, <name>}).}

— optional

{ } = optional an arbitrary number of times

< > — integer constant or character string

FC—1
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